(19) 



J 



(12) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(11) 



EP 0 910 087 A2 



EUROPEAN PATENT APPLICATION 



(43) Date of publication: 

21 .04.1 999 Bulletin 1999/1 6 



(51) Intel.*: G11B 27/034, G11B 27/036, 
G11B 27/10, G11B 27/11, 



(21) 


Application number: 98308445.3 


G1 1 B 27/32, Gi 1B 27/34, 


, G11B 20/00, G11B 20/12, 


(22) 


Date of filing: 15.10.1998 


H04N 5/775 






// H04N5/85 


(84) 


Designated Contracting States: 


(71) Applicant: SONY CORPORATION 




AT BE CH CYQE.DK ES Fl FR GB GR IE-IT- LI LU 


Tokyo 141 (JP) 




MC NL PT SE 




Designated Extension. States: 


(72) Inventors: 




AL LT LV MK RO SI 1 


* Fujlnami, Yasushl 


(30) 




Shinagawa-ku, Tokyo (JP) 


Priority: 17.10.1997 JP 285456/97 


• Hamada, Toshiya 




21.10.1997 JP 288185/97 


Shinagawa-ku, Tokyo (JP) 




21.10.1997 JP 288t86/97 






08.01.1998 JP 2639/98 


(74) Representative: 




27.02.1998 JP 46862/98 


Robinson, Nigel Alexander Julian et al 




27.02.1998 JP 46861/98 


D. Young & Co., 






21 New Fetter Lane 






London EC4A 1 DA (GB) 



(54) Recording apparatus and method, reproducing apparatus and method, 

recording/reproducing apparatus and method, recording medium and distribution medium 



(57) A characteristic point detection circuit detects 
a characteristic point from a base band video signal and 
generates a characteristic point file. A compressed vid- 
eo signal received from the digital -satellite broadcast is 
supplied to a multiplexing circuit as it is in the form of a 
bit stream. The multiplexing circuit multiplexes the com- 
pressed video signal and characteristic point file. A con- 



trol circuit obtains the characteristic point file from an 
optical disc during reproduction, and controls reproduc- 
tion of the compressed video signal. As described here- 
in above, the supplied compressed video signal is re- 
corded in a recording medium without deterioration of 
the image quality, and the recorded video signal accepts 
random access. 
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Description 

[0001] This invention relates to an apparatus and 
method for recording, an apparatus and method for re- 
producing; an apparatus and method for recording/re- 
producing, a recording medium, and a distribution me- 
dium and more particularly to an apparatus and method 
for recording, an apparatus and method for reproducing, 
an apparatus and method for recording/reproducing, a 
recording medium, and a distribution medium which are 
suitably used for recording video and/or audio signals 
and reproducing recorded video and/or audio signals. 
[0002] Recently, DVD-RAM has been proposed as a 
recordable optical disk. Such a recordable optical disk 
is proposed as a large capacity medium having several 
G bytes, and is promising as a medium for recording AV 
(Audio visual) signals such as video signals. 
[0003] As the supply source of digital AV signals 
which are possible to be recorded in a recordable optical 
disk, currently VHS or 8 mm video tapes and digital sat- 
ellite broadcast are available, and in future, digital 
ground wave television broadcast will be available. 
[0004] Digital video signals supplied from such sourc- 
es are generally compressed according to MPEG (Mov- 
ing Picture Experts Group)-2 system. Therefore, when 
a digital video signal supplied from such source is re- 
corded in the recordable optical disk, a video signal 
compressed according to MPEG-2 system is once de- 
coded, then encoded according to MPEG-2 system, and 
recorded in the recordable optical disk. 
[0005] However, such processing including decoding, 
encoding and subsequent recording in an optical disk 
results in deteriorated image quality of the recorded vid- 
eo signal. 

[0006] In order to minimize the deterioration of image 35 
quality, a method in which a supplied bit stream is re- 
corded as it is in a recordable optical disk without en- 
coding and decoding a compressed video signal sup- 
plied from a source has been developed. In other words, 
the method in which the optical disk is used as a data 40 
streamer has been developed. 

[0007] There is no management data for random ac- 
cess to a recorded bit stream in the recordable optical 
disk in which a video signal is recorded without encoding 
and decoding as described herein above. In detail, in 45 
the optical disk in which the video signal is recorded as 
described herein above, no management information 
for indicating a sector position where the provided pro- 
gram starts is recorded. Therefore, in the case of an op- 
tical disk in which a bit stream from a source as de- so 
scribed herein above is recorded as it is, random access 
to the recorded video signal is impossible, the greatest 
advantage of a~disk type recording medium is limited. 
[0008] If an optical disk in which a bit stream formed 
by encoding an analog input in a recording apparatus is ss 
recorded is distinguished from an optical disc in which 
a bit stream supplied from a source is recorded as it is, 
the recording/reproducing apparatus involves two types 



of optical disk resultantly, such mechanism leads to high 
cost. 

[0009] The present invention addresses this problem 
and aims to provide the capability to record a supplied 
5 compressed video-signal without deterioration of image 
quality and-with the capability to make random access 
to the recorded video signal. 

[001 0] A recording apparatus according to one aspect 
of the present invention is provided with af iJe-generation 
io means for generating files which contain video or audio* 
signals, a characteristic point information generation 
means for generating the characteristic point informa- 
tion of the video or audio signals contained in the files 
for each file generated by the file generation means, and 
a recording means for recording the files and character- 
istic point information in a recording medium. 
[0011] A recording method according to another as- 
pect of the present invention includes a file generation, 
step for generating files which contain video or audio 
signals, a characteristic point information generation 
step for generating the characteristic point information 
of the video or audio signals contained in the files for 
each file generated by the file generation step, and a 
recording step for recording the files and characteristic 
point information in a recording medium. 
[0012] A distribution medium according to another as- 
pect of the present invention for distributing a program 
which is possible to be read by a computer for controlling, 
an information processing apparatus to perform 
processing includes a file generation step for generating 
files which contain video or audio signals, a character- 
istic point information generation step for generating the 
characteristic point information of the video or audio sig- 
nals contained in the files for each file generatedJn the 
file generation step, and a recording step for recording 
the files and characteristic point information in a record- 
ing medium. 

[0013] A reproducing apparatus according to another 
aspect of the present invention is provided with a file 
reproducing means for reproducing files which contain 
video or audio signals recorded in a recording medium, 
a characteristic point information reproducing means for 
reproducing the characteristic point information of the 
video or audio signals contained in the files recorded in 
the recording medium for each file reproduced by the 
file regeneration means, and a reproduction control 
means for controlling reproduction of the files based on 
the characteristic point information reproduced by the 
characteristic point information reproducing means. 
[0014] A reproducing method according to another 
aspect of the present invention includes a file reproduc- 
ing step for reproducing files which contain video or au- 
dio signals recorded in a recording medium, a charac- 
teristic point information reproducing step for reproduc- 
ing the characteristic point information of the video or 
audio signals contained in the files recorded in the re- 
cording medium for each file reproduced in the file re- 
production step, and a reproduction control step for con- 
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trolling reproduction of the file based on the character- 
istic point information reproduced in the characteristic 
point information reproducing step. 
[0015] A distribution medium, according to another 
aspect of the present invention, for distributing a pro- s 
gram which is possible to be read by a computer for con- 
trolling an information processing apparatus to perform 
process in gJncludes afile reproducing step for reproduc- 
ing files which contain video or audio signals recorded 
in a recording medium, a characteristic point information 10 
reproducing stepior reproducing the characteristic point 
information of the video or audio signals contained in 
the files recorded in the recording medium for each file 
reproduced in the file reproducing step, and a reproduc- 
tion control step for controlling reproduction of the file is 
based on the characteristic point information repro- 
duced in the characteristic point information reproduc- 
ing step. 

[0016] A recording apparatus according to another 
aspect of the present invention is provided with an input 20 
means for receiving an input signal which contains at 
least video signals, a characteristic point information de- 
tection means for detecting the characteristic point in- 
formation of the video signal based on a signal con- 
tained in the input signal, a video signal recording 25 
means for recording at least the video signal out of sig- 
nals contained in the input signal in a recording medium, 
and a characteristic point information write means for 
writing the characteristic point information in a recording 
medium. 30 
[0017] A recording method according to another as- 
pect of the present invention includes an input step for 
receiving an input signal which contains at least video 
signals, an characteristic point information detection 
step for detecting the characteristic point information of 35 
the video signal based on a signal contained in the input 
signal, a video signal recording step for recording at 
least video signals out of signals contained in the input- 
signals in a recording medium, and a characteristic point 
information write step for writing the characteristic point *o 
information in a recording medium. 
[0018] A distribution medium, according to another- 
aspect of the present invention, for distributing pro- 
grams which are possible to be read by a computer for 
controlling an information processing apparatus to per- 45 
form processing includes an input step for receiving an 
input signal which contains at least a video signal, a 
characteristic point information detection step for de- 
tecting the characteristic point information of the video 
signal based on a signal contained in the input signal, a so 
video signal recording step for recording at least a video 
signal out of signals contained in the input signal in a 
recording medium, and a characteristic point informa- 
tion write step for writing the characteristic point infor- 
mation in a recording medium. ss 
[0019] A recording/reproducing apparatus according 
to another aspect of the present invention is provided 
with a file generation means for generating files which 



contain video or audio signals, a characteristic point in- 
formation generation means for generating the charac- 
teristic" point information of the video or audio signals 
contained in the files for each file generated by the file 
generation means, a recording means for recording the 
files and characteristic point information in a recording 
medium, a file reproducing means for reproducing files 
which contain video or audio signals recorded in a re- 
cording medium, a characteristic poini information re- 
producing means for reproducing the- characteristic 
point information of the video or audio signals contained 
in-the files recorded in the recording medium for each 
file reproduced by the file regeneration means, and a 
reproduction control means for controlling reproduction 
of the files based on the characteristic point information 
reproduced by the characteristic point information re- 
producing means. 

[0020] A recording/reproducing method according to 
another aspect of the present invention includes a file 
generation step for generating files which contain video 
or audio signals, a characteristic point informal ion gen- 
eration step for generating the characteristic point infor- 
mation of the video or audio signals contained in the files 
for each file generated by the file generation step, a re- 
cording step for recording the files and characteristic 
point information in a recording medium, afile reproduc- 
ing step for reproducing files which contain video or au- 
dio signals recorded in a recording medium, a charac- 
teristic point information reproducing step for reproduc- 
ing the characteristic point information of the video or 
audio signals contained in the files recorded in the re- 
cording medium for each file reproduced in the file re- 
production step, and a reproduction control step for con- 
trolling reproduction of the file based on the character- 
-istic point information reproduced in the characteristic 
point -information reproducing step. 
f0021] A distribution medium, according to another 
aspect of the present invention, for "distributing pro- 
grams which are possible to be read by a computer for 
controlling an information processing apparatus to per- 
form processing includes a-file generation step for gen- 
erating files which contain video or audio signal a-ehar- 
acteristic point information .generation step for generat- 
ing the characteristic point information of the video or 
audio signals contained in the files for each file gener- 
ated in the file generation step, a recording step for re- 
cording the files and characteristic point information in 
a recording medium, a file reproducing step for repro- 
ducing files containing video or audio signals recorded 
in a recording medium, a characteristic point information 
reproducing step for reproducing the characteristic point 
information of the video or audio signals contained in 
the files recorded in the recording medium for each file 
reproduced in the file reproducing step, and a reproduc- 
tion control step for controlling reproduction of the file 
based on the characteristic point information repro-. 
duced in the characteristic point information reproduc- 
ing step. 
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[0022] In the recording apparatus recording method 
and distribution medium aspects of the present inven- 
tion, the characteristic point information of video or au- 
dio signals in the file is recorded in a recording medium 
for each -file. 

[0023] In the reproducing according to another aspect 
of the present invention, the reproducing. method ac- 
cording to one aspect of the present invention, and the 
distribution medium according to one aspect of the 
present invention, reproduction of the ffie is controlled 
based on the characteristic point information recorded 
in a recording medium for each file. 
[0024] In the recording apparatus according to anoth- 
er aspect of the present invention, the recording method 
according to another aspect of the present invention, 
and the distribution medium according to another aspect 
of the present invention, the characteristic point infor- 
mation of the video signal is detected and recorded in a 
recording medium together with the video signal. 
[0025] In the recording/reproducing apparatus ac- 
cording to another aspect of the present invention, the 
recording/reproducing method according to another as- 
pect of the present invention, and the distribution medi- 
um according to another aspect of the present invention, 
files and the characteristic point information of each file 
are recorded in a recording medium. The reproduction 
of the file is controlled correspondingly to the repro- 
duced characteristic point information 
[0026] Embodiments of the invention will now be de- 
scribed, by way of example only, with reference to the 
accompanying drawings in which: 
[0027] Fig. 1 is a diagram for describing the structure 
of the directory. 

[0028] Fig. 2 is a diagram for describing VOLUME 
TOC. 

[0029] Fig. 3 is a diagram for describing 
volumejnformation (). 

[0030] Fig. 4 is a diagram for describing 
volume_attribute (). 

[0031] Fig. 5 is a diagram for describing resume (). 
[0032] Fig. 6 is a diagram for describing 
volume_rating (). 

[0033] Fig. 7 is a diagram for describing write protect 
(). 

[0034] Fig. 8 is a diagram for describing play_protect 

[0035] Fig. 9 is a diagram for describing 
recording_timer () . 

[0036] Fig. 10 is a diagram for describing text_block 
(). 

[0037] Fig. 11 is a diagram for describing 
language_set 0- 

[0038] Fig. 12! is a diagram for describing text_item (). 
[0039] Fig. 13 is a diagram for describing ALBUM. 
STR. 

[0040] Fig. 14 is a diagram for describing album (). 
[0041 ] Fig. 1 5 is a diagram for describing TITLE_### 
VDR. 



[0042] Fig. 1 6 is a diagram for describing titlejnfo (). 
[0043] Fig. 17 is a diagram for describing 
PROGRAM_$$$. PGI. 

[0044] Fig. 18 is a diagram for describing program (). 
s [0045] Fig. 1 9 is a diagram for describing play-Jist (). 
[0046] Fig. 20 is a diagram for describing play Jtem (). 
[0047] Fig. 21 is a diagram for describing 
CHUNKGROUP_###. CGIT 

[0048] Fig. 22 is a diagram for describing 
io chunk_connection_info (). 

[0049] Fig. 23 is a diagram for describing 
chunk_arrangement_info 0^ 

[0050] Fig. 24 is a diagram for describing 
CHUNK_%%%%. ABST. 
15 [0051] Fig. 25 is a block diagram for illustrating an ex- 
emplary structure of an optical disc apparatus to which 
the present invention is applied. 

[0052] Fig. 26 is a diagram for describing the structure 
of the directory. 
20 [0053] Fig. 27 is a diagram for describing the logic 
structure of the directory. 

[0054] Fig. 28 is a diagram for describing offset. 
[0055] Fig. 29 is a diagram for describing the structure 
of the directory. 
25 [0056] Fig. 30 is a diagram for describing the structure 
of the directory. 

[0057] Fig. 31 is a diagram for describing the logic 
structure of the directory. 

[0058] Fig. 32 is a diagram for describing the structure 
30 of the directory. 

[0059] Fig. 33 is a diagram for describing the structure 
of the directory. 

[0060] Fig. 34 is a diagram for describing the logic 
structure of the directory. 
35 [0061] Fig. 35 is a diagram for describing the logic 
structure of the directory. 

[0062] Fig. 36 is a block diagram for illustrating anoth- 
er structure example of an optical disc apparatus of the 
present invention. 
40 [0063] Fig. 37 is a flow chart for describing accumu- 
lation and recording processing of the characteristic 
point information. 

[0064] Fig. 38 is a diagram for describing 
field_type_id. 

45 [0065] Fig. 39 is a diagram for describing info_type. 
[0066] Fig. 40 is a diagram for describing 
cognizant_recording_indicator. 

[0067] Fig. 41 is a diagram for describing 
slot_uniMype. 

50 [0068] Fig. 42 is a diagram for describing 
bitstream_attribute (). 

[0069] Fig. 43 is a diagram for describing 
bitstream_attributejd. 

[0070] Fig. 44 is a diagram for describing 
55 attribute_jype. 

[0071] Fig. 45 is a diagram for describing 
video_attribute (). 

[0072] Fig. 46 is a diagram for describing 
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input_video__source. 

[0073] Fig. 47 is a diagram for describing 
video_compression_mode. 

[0074] Fig. 48 is a diagram for describing picture_rate. 
[0075] Fig. 49 is a diagram for describing 
picture_scan_type. 

[0076] Fig. 50 is a diagram for describing. 
verticaHines. 

[0077] Fig. 51 is a diagram for describing 
aspect__ratio. 

[0078] Fig. 52 is a diagram for describing pixel_ratio. 
[0079] Fig. 53 is a diagram for describing 
CC_existence. 

[0080] Fig. 54 is a diagram for describing 
recording_mode. 

[0081] Fig. 55 is a diagram for describing syntax of 
audio_attribute (). 

[0082] Fig. 56 is a diagram for describing 
input_source. 

[0083] Fig. 57 is a diagram for describing 
aud io_codin g_mod e. 

[0084] Fig. 58 is a diagram for describing bitrate. 
[0085] Fig. 59 is a diagram for describing q_bit. 
[0086] Fig. 60 is a diagram for describing fs. 
[0087] Fig. 61 is a diagram for describing emphasis. 
[0088] Fig. 62 is a diagram for describing syntax of 
s!ot_info (). 

[0089] Fig. 63 is a diagram for describing slot_info_id. 
[0090] Fig. 64 is a diagram for describing syntax of 
slot_info_for_one_GOP (). 

[0091] Fig. 65 is a diagram for describing 

first_presented_picture_structure. 

[0092] Fig. 66 is- a diagram for describing 

picture_count_type. 

[0093] Fig. 67 is a diagram for describing syntax of 
slot_info_for_one_audio_frame (). 
[0094] Fig. 68 is a diagram for describing syntax of 
slotjnfo_for_one_time_slot (). 

[0095] An example embodiment of the present inven- 
tion will be described hereinafter in detail, to clearly in- 
dicate the corresponding relation between the respec- 
tive means described in claims and components de- 
scribed in the embodiments described hereinafter, com- 
ponents described in the embodiments (though only one 
example) corresponding to means described in the 
claims are indicated in parenthesis just after each 
means as shown herein under. These indications by no 
means limits the means to the examples described in 
the parenthesis. 

[0096] A recording apparatus described in claim 1 is 
provided with a file generation means (for example, the 
step S6 in the_Fig. 37) for generating files which contain 
video or audio signals, a characteristic point information 
generation means (for example, the step S7 in Fig. 37) 
for generating the characteristic point information of the 
video or audio signals contained in the files for each file 
generated by the file generation means, and a recording 
means (for example, the step S1 3 in Fig. 37) for record- 



ing the files and characteristic point information in a re- 
cording medium. 

[0097] A reproducing apparatus described in claim 7 
is provided with a file reproducing means (for example, 
s the reproducing circuit 60 inrFig. 36)_for reproducing files 
which contain video orBudio signals recorded in a re- 
cording medium, a characteristic point information re- 
producing means (for example, the_ne producing circuit 
60 in Fig. 36) for reproducing the characteristic point in- 
fo formation of the video or audio signals contained in the 
files recorded in the recording medium for each file re- 
produced by the file regeneration means, and a^repro- 
duction control means (for example, the control circuit 
63 in Fig. 36) for controlling reproduction of the files 
15 based on the characteristic point information repro- 
duced by the characteristic point information reproduc- 
ing means. 

[0098] A recording apparatus described in claim 10 is 
provided with an input means (for example, the step SI 

20 jn Fig. 37) for receiving an input signal which contains 
at least video signals, a characteristic point information 
detection means (for example, the step S1 in Fig. 37) 
for detecting the characteristic point information of the 
video signal based on a signal contained in the input 

25 signal, a video signal recording means (for example, the 
step S6 in Fig. 37) for recording at least the video signal 
out of signals contained in the input signal in a recording 
medium, and a characteristic point information write 
means (for example, the step S13 in Fig. 37) for writing 

30 the characteristic point information in a recording medi- 
um. 

[0099] A recording/reproducing apparatus described 
in claim 1 3 is provided with a file generation means (for 
example, the step S6 in Fig.~37) for generating files 

35 which contain video or audio signals, a characteristic 
point information generation means (for example , the 
step S7 in Fig. 37) for generating Ahe characteristic point 
information of the video_or audio signals contained in 
the files for each file generated by the file generation 

40 means, a recording means (for example, the step S1 3 
in Fig. 37) for recording the files and characteristic point 
information in a recording medium, a file reproducing 
means for reproducing files which contain video or audio 
signals recorded in a recording medium, a characteristic 

45 point information reproducing means (for example, the 
reproducing circuit 60 in Fig. 36) for reproducing the 
characteristic point information of the video or audio sig- 
nals contained in the files recorded in the recording me- 
dium for each file reproduced by the file regeneration 

so means, and a reproduction control means (for example, 
the control circuit 63 in Fig. 36) for controlling reproduc- 
tion of the files based on the characteristic point infor- 
mation reproduced by the characteristic point informa- 
tion reproducing means. 

55 [0100] First, in the file arrangement on a recording 
medium on/from which the information is recorded/re- 
produced in the present invention is described. On the 
medium, as shown in Fig. 1 , seven types of files de- 
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scribed herein under are recorded. 

VOLUME. TOC 
ALBUM. STR 
PROGRAM__$$$. PGI 
T!TLE_###. VDR 
CHUNKGROUP_@ @ @. CGIT 
CHUNK_%%%%. ABST 
CHUNK_%%%%. MPEG2 

[0101] VOLUME. TOC and ALBUM. STR are record- 
ed in the root directory. In the directory * PROGRAM" re- 
corded just under the root directory, "PROGRAM_$$$. 
PGI" (herein, "$$$" represents a program number) is re- 
corded. Similarly, in the directory "TITLE" recorded just 
under the root directory, "TITLE_###. VDR" (herein, 
"###" represents a title number) is recorded, in the di- 
rectory "CHUNKGROUP", "CHUNKGROUP_@ @ @. 
CGIT" is recorded (herein, " @ @ @ " represents a chunk- 
group number), and in the directory "CHUNK", 
"CHUNK_%%%%. ABST" (herein, "%%%%" repre- 
sents a chunk number) is recorded. 
[0102] In the MPEGAV directory recorded just under 
the root directory, one or more sub-directories are 
formed additionally, and under these sub-directory 
"CHUNK J&%%%. MPEG2" (herein, %%%% repre- 
sents a chunk number) is recorded. 
[0103] It is normal that there is only one VOLUME. 
TOC file on a medium. However, in a special medium 
such as a medium having a hybrid structure comprising 
a ROM and RAM, it can be possible that there is a plu- 
rality of VOLUME. TOC files on a medium. This file is 
used to indicate the whole characteristics of a medium. 
[0104] The structure of VOLUME. TOC is shown in 
Fig. 2. fi!e_type_id is recorded at the head, and which 
indicates that this file is VOLUME. TOC. Subsequently, 
volumejnformation () is recorded, and followed finally 
by text_block (). 

[0105] The Structure of volumejnformation () is 
shown in Fig. 3. volumejnformation () contains 
"volume^attribute (), resume (), volume_rating (), 
write_protect (), play_protect (), and recordingjimer (). 

volume_attribute () is an area for recording the at- 
tribute of logical volume, the detailed structure is 
shown in Fig. 4. As shown in Fig. 4, this area con- 
tains title_playback_mode Jlag and program_play- 
backjnodejlag. 

resume () is an area on which the information to 
resume the current state to the state just before 
ejection when the medium is inserted again, and the 
detailed structure is shown in Fig. 5. 
volume_rafihg-() in Fig. 3 is an area on which the 
information to realize the viewer age restriction of 
the whole volume depending on the age and cate- 
gory, the detailed structure is shown in Fig. 6. 
write_protect () shown in Fig. 3 is an area on which 
the information to restrict the changing and erasing 



operation of title and program recorded in the vol- 
ume are recorded, and the detailed structure is 
shown in Fig. 7. 

play_protect() shown in Fig. 3 is an area on which 
5 the reproduction permission/no permission setting 
of title and program recorded in the volume or the 
information for restriction of the number of repro- 
ductions are recorded, and the detailed structure is 
shown in Fig. 8. 
10 recordingjimer () shown in Fig. 3 is an area on 
which the information for controlling recording time 
is recorded, and the detailed structure is shown in 
Fig. 9. 

15 [0106] The detailed structure of text_block () of VOL- 
UME. TOC shown in Fig. 2 is shown in Fig. 10. The 
textjDlock () contains language_set () and textjtem, 
and the detailed structures are shown in Fig. 11 and Fig. 
12 respectively. 

20 [0107] Normally there is only one file of ALBUM. STR 
shown in Fig. 1 in a medium. However, in a special me- 
dium such as a medium having a hybrid structure com- 
prising a ROM and RAM, it can be possible that there is 
a plurality of ALBUM. STR files on a medium. This file 

25 formed by combining a plurality of media is used to ob- 
tain a structure which appears as if it were one medium. 
[0108] The structure of ALBUM. STR is shown in Fig. 
1 3. file Jype Jd is recorded at the head, and which indi- 
cates that this file is ALBUM. STR. Subsequently album 

30 () is recorded, and finally text_block () is recorded. 

album () is an area on which the information to deal 
a plurality of volumes (a plurality of media) as a group 
is recorded, and the detailed structure is shown in Fig. 
14. 

35 [01 09] The number of files of TITLE_###. VDR shown 
in Fig. 1 is equal to the number of titles. A title means, 
for example, one piece of music in a compact disc or 
one program in television broadcast. The structure of 
this information is shown in Fig. 15. filejypejd is re- 

40 corded at the head, this filejypejd indicates that this 
file is TITLE_###. VDR. Subsequently title Jnfo () is re- 
corded, and finally texLblock () is recorded. ### is a 
character string for indicating a title number. 

title Jnfo () is an area on which the starting point, 

45 the ending point, and other attributes of the title are re- 
corded, and the detailed structure is shown in Fig. 16. 
[0110] The number of files of PROGRAM_$$$. PGI 
shown in Fig. 1 is equal to the number of programs. A 
program comprises a plurality of cuts which specify the 

50 partial area of a title (or whole area), and the respective 
cuts are reproduced in the specified order. The structure 
of this information is shown in Fig. 17. filejypejd is re- 
corded at the head, this filejypejd indicates that this 
file is PROGRAM_$$$. PGI. Subsequently, program 0 
is recorded, and finally text J)lock () is recorded. $$$ is 
a character string which indicates a title number. 

program () is an area on which the information re- 
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quired to reproduce collected necessary informa- 
tion of the title is recorded without irreversible edi- 
tion of the material, and the detailed structure is 
shown in Fig. IB. 

program () shown in Fig, 18 has one play_list. The 
detail of the playjist () is shown in Fig. 19. 

[0111] A plurality of play_item () is recorded in 
playjist. The detailed structure of playjtem () is shown 
in Fig. 20. 

[0112] The number of files of CHUNK- 
GROUP_@@@. CGIT shown in Fig. 1 is equal to the 
number of chunkgroups. The chunkgroup is the data 
structure to arrange the pit stream. This file is not rec- 
ognized by a user as long as the user operates a appa- 
ratus for recording/reproducing a medium such as VDR 
(video disk recorder). 

[0113] The structure of this information is shown in 
Fig. 21. file_type_id is recorded at the head, and the 
file_type_id indicates that this file is CHUNK- 
GROUP_@@@. CGIT. Subsequently chunkgroup_ 
time_base_flags and chunkgroup_time_base_offset 
are recorded, and followed by chunk_connection_info 
(), and finally text_block () is recorded. 

chunkgroup_time base_flags indicates a flag of 
reference counter of chunkgroup, and 
chunkgroup_time_base_offset indicates the starting 
time of the reference time axis in chunkgroup. This is a 
value which is set to a counter for 90 kHz counting up, 
and has a size of 32 bits. chunk_connection_info () is 
an area on which the information of characteristic points 
such as the switching point of video and synchronization 
between video and audio, and the detailed structure is 
shown in Fig. 22. 

[0114] Loops of chunk_arrangerhent_Jnfo () are re- 
corded in the chunk_connection_info (), and the number 
of the loops of chunk_arrangement_info () is equal to 
the number of chunks which belong to the chunkgroup. 
The detailed structure of chunk_arrangement_info () is 
shown in Fig. 23. 

[01 15] The number of files of CHUNK_%%%%. ABST 
shown in Fig. 1 is equal to the number of chunks. The 
chunk is an information file which is corresponding to 
one stream file. The information structure is shown in 
Fig. 24. file_type_id is recorded at the head, the 
file_type_id indicates that this file is CHUNK_%%%%. 
ABST 

[0116] The CHUNK_%%%%. MPEG2 file shown in 
Fig. 1 is a stream file. The file contains a bit stream of 
MPEG unlike other files which records only information. 
[0117] Fig. 25 shows a structural example of an opti- 
cal disc apparatus for recording or reproducing informa- 
tion in or from an optical disc which is used as a medium 
having the file as described herein above. In this optical 
disc apparatus, one series of optical head 2 is provided 
correspondingly to one writable optical disc 1 , and the 
optical head 2 is used commonly to data reading and 
data writing. 



[011 8] A bit stream read out from the optical disc 1 by 
the optical head 2 is demodulated by an RF and demod- 
ulation/modulation circuit 3, subjected to error correc- 
tion in an ECC circuit 4, and transmitted to a read out 

s channel buffer 6 for absorbing~the difference between 
read out rate and decode processing rate through a 
switch 5. The output from the read out channel buffer 6 
is supplied to a decoder 7. The read out channel buffer 
6 is structured so as to be read and written from a system 

io controller 1 3. 

[01 1 9] The bit stream supp lied from the read out chan- 
nel buffer 6 is decoded by the decoder 7, and a video 
and an audio signal are supplied from the decoder 7. 
The video signal supplied from the decoder 7 is supplied 

is to a synthesis circuit 8, synthesized with an video signal 
supplied from an OSD (On Screen Display) control cir- 
cuit 9, supplied from an output terminal P1 to a display 
not shown in the drawing, and displayed. The audio sig- 
nal generated from the decoder 7 is transmitted from an 

20 output P2 to a speaker not shown in the drawing, and 
reproduced. 

[0120] On the other hand, the video signal supplied 
from an input terminal P3 and the audio signal supplied 
from an input terminal P4 are encoded by an encoder 
25 1 o, and transmitted to a write channel buffer 1 1 for ab- 
sorbing the difference between the encode processing 
rate and write rate. The write channel buffer 11 is also 
structured so as to be read and written from the system 
controller 13. 

30 [0121] Data accumulated in the write channei buffer 
1 1 are read from the write channel buffer 1 1 , supplied to 
the ECC circuit 4 through the switch 5 to add error cor- 
rection codes, and thereafter modulated by the RF and 
demodulation/modulation circuit 3. The signal (RF sig- 

35 nal) generated from the RF and demodulation/modula- 
tion circuit 3 is written in the optical disc 1 by the optical 
head 2. 

[0122] An address detection circuit 12 detects the 
record in the optical disc 1 or the address information of 

40 tracks to be reproduced. A system controller 1 3 controls 
operations of respective components of the optical disc 
apparatus, and provided with a CPU 21 for controlling 
variously, a ROM 22 for storing processing programs to 
be executed by the CPU 21 , a RAM 23 for storing tem- 

45 porarily data generated in processing steps, and a RAM 
24 for storing various information files to be recorded or 
reproduced in or from the optical disc 1. The CPU 21 
performs fine adjustment of the position of the optical 
head 2 based on the detection result obtained by the 

50 address detection circuit 12. The CPU 21 controls 
switching of the switch 5. An input unit 14 comprising 
various switches and buttons is operated by a user when 
various commands are inputted. 
[0123] Next, basic read operations of the information 

55 file is described. For example, when "VOLUME. TOC 
information file is read, the CPU 21 of the system con- 
troller 13 uses a file system operation command which 
is incorporated in the processing program previously to 
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define the physical address and the length of the phys- 
ical address on the optical disc 1 in which "VOLUME. 
TOC" is recorded. Subsequently, the CPU 21 moves the 
optical head 2-tothe read position based onihB address 
-information of the "VOLUME. TOC". The CPU 21 sets 
the optical head 2, RF and demodulation/modulation cir- 
cuit 3, and ECC circuit 4 in the reading mode, and 
switches the switch 5 to the read channel buffer 6 side, 
further finely adjusts the-position of the optical head 2, 
and-tfrereafter makes the optical head 2 to start reading. 
Thereby the content of. the "VOLUME. TOC" is read by 
the optical head 2, demodulated by the RF and-demod- 
ulation/modulation circuit 3, and subjected to error cor- 
rection by the ECC circuit 4, and accumulated in the 
read channel buffer 6. 

[0124] The CPU 21 stops- reading when the data vol- 
ume accumulated in the read channel buffer 6 becomes 
equal to or larger than the size of "VOLUME. TOC". 
Thereafter, the-CPU'21 reads the data supplied from the 
read channel buffer 6 and records it in the RAM 24. 
[0125] Next, the case that "VOLUME. TOC" informa- 
tion file is read is described as an example of the basic 
information file write operation. The CPU 21 uses the 
file system operation command incorporated in the 
processing program previously to find a space area hav- 
ing the size equal to or larger than the "VOLUME. TOC" 
which is to be written in the file system (optical disc 1 ) ( 
and defines the address. 

[0126] Next, the CPU 21 transfers "VOLUME. TOC" 
to be written newly which is ready in the RAM 24 to the 
write channel buffer 11. Subsequently, the CPU 21 
moves the optical head 2 to the write position based on 
the address information of the space area. The CPU 21 
sets the optical head 2, RF and demodulation/modula- 
tion circuit 3, and ECC circuit 4 in writing mode, switches 
the. switch 5 to the write channel buffer 11 side, finely 
adjusts the position of the optical head 2, and thereafter 
- makes the optical head tastart writing. 
[0127] The content of the "VOLUME. TOC" which be- 
comes ready newly is read out from the write channel 
buffer 11, supplied to the "ECC •circuit 4 through the 
switch 5, added with error correction codes, and there- 
after modulated by the RF and demodulation/modula- 
tion circuit 3. The signal generated from the RF and de- 
modulation/modulation circuit 3 is recorded in the optical 
disc 1 by the optical head 2. When the data volume re- 
corded in the optical disc 1 becomes equal to the size 
of "VOLUME. TOC", the CPU 21 stops writing operation. 
[0128] Finally, the CPU uses the file system operation 
command incorporated in the processing program pre- 
viously to rewrite the pointer which points the "VOLUME. 
TOC" in the file system (optical disc 1 ) so as to point the 
position whicrffias been written newly. 
[0129] Next, the case that a stream, CHUNK_0001. 
MPEG2 shown in Fig. 1, is reproduced is described as 
an example of a basic stream reproduction operation. 
The CPU 21 uses a file system operation command 
which is incorporated in the processing program previ- 



ously to define the physical address and the length of 
the physical address on the optical disc 1 in which 
"CHUNK_0001 .MPEG2" is recorded. Subsequently, the 
CPU 21 moves the optical head 2 to the read position 

s based on the-address information of the "CHUNK_0001 . 
MPEG2 ". The CPU 21 sets the optical head 2, RF and 
demodulation/modulation circuit 3, and ECC circuit 4 in 
the reading mode, and switches the switch 5 to the read 
channel buffer 6 side, finely adjusts the position of the 

10 optical head 2, and makes the optical head 2 to start 
reading. 

[0130] The content of the "CHUNK_0001. MPEG2" 
read out from the optical head 2 is accumulated in the 
read channel buffer 6 through the RF and demodulation/ 

is modulation circuit 3, the ECC circuit 4, and the switch 
5. The data accumulated in the read channel buffer 6 is 
supplied to the decoder 7 to be subjected to decoding 
processing, and a video signal and an audio signal are 
generated respectively. The audio signal is generated 

20 from the output terminal P2 and the video signal is gen- 
erated from the output terminal P1 through the synthesis 
circuit 8. 

[0131] When the data volume which is read out from 
the optical disc 1, decoded, and displayed becomes 
25 equal to the size of the "CHUNK_0001. MPEG2" or 
when the stopping of read out operation from the input 
unit 14 is indicated, the CPU 21 stops reading and de- 
coding processing. 

[0132] Next, the case that an information file, 

so "CHUNK_0001. MPEG2", is written is described as an 
example of the basic stream recording operation. The 
CPU 21 uses a file system operation command which 
is incorporated in the processing program previously to 
find an space area having the size equal to or larger than 

3S the n CHUNK_0001. MPEG2" which is to be written in 
the file system (optical disc 1 ), and defines the address. 
[01 33] The video signal supplied from the input termi- 
nal P3 and the audio signal supplied from the input ter- 
minal P4 are encoded by the encoder 10, and accumu- 

40 lated in the write channel buffer 11. Subsequently, the 
CPU 21 moves the optical head 2 to the write position 
based on the address information of the space area. The 
CPU 21 sets the optical head 2, RF and demodulation/ 
modulation circuit 3, and ECC circuit 4 in the writing 

is mode, and thereafter makes the optical head 2 to start 
writing. Thereby, the content of the "CHUNK_0001. 
MPEG2" which is ready newly is read out from the write 
channel buffer 1 1 , supplied to the optical head 2 through 
the switch 5, the ECC circuit 4, and the RF and demod- 

50 ulation/modulation circuit 3, and recorded in the optica! 
disk 1. 

[0134] When the data volume which has been read 
out from the write channel buffer. 1 1 and recorded in the 
• optical disc 1 becomes equal to the previously set value 
ss or when stopping of write operation is indicated from the 
input unit 14, the CPU 21 stops write operation. Finally 
the CPU 21 uses the file system operation command 
which has been incorporated in the processing program 
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previously to rewrite the pointer which points the 
"CHUNK.0001. MPEG2" in the file system (optical disc 
1) so as to point the position written newly. 
[0135] Now, it is assumed that information files and 
stream files are recorded in the optical disc 1 as shown 
in Fig. 26. In this example, one program file named as 
"PROGRAM.001. PGI" is contained. Three title files 
named as "TITLE_001. VDR", "TITLE.002. VDR D , and 
TITLE_003. VDR" are contained in this optical disc 1. 
[0136] Further, in the optical disc 1, two files in the 
chunkgroup named as "CHUNKGROUP.001. CGIT" 
and "CHUNKGROUP.002. CGIT" are contained. In ad- 
dition, three stream files named as "CHUNK.0001. 
MPEG2", "CHUNK.0011. MPEG2", and 
"CHUNK.0012. MPEG2" are contained in the optical 
disc 1 , and corresponding information files named as 
"CHUNK.0001. ABST", "CHUNK.0011. ABST", and 
"CHUNK.0012. ABST" are recorded in the optical disc 
1. 

[0137] The logic structure of the optical disc 1 having 
information files and stream files shown in Fig. 26 is 
shown in Fig. 27. In this example, the chunk information 
file "CHUNK.001. ABST" specifies the stream file 
"CHUNK_0001. MPEG2", the chunk information file 
"CHUNK.0011. ABST" specifies the stream file 
"CHUNK_001 1 . MPEG2", and the chunk information file 
"CHUNK.0012. ABST" specifies the stream file 
"CHUNK.0012. MPEG2" respectively. In detail, the file 
ID of the stream is specified in the field namely 
chunk_file_id in CHUNK.%%%%. ABST shown in Fig. 
24. 

[01 38] Further, in this example, the chunkgroup infor- 
mation file, "CHUNKGROUP.001. CGIT", specifies the 
chunk information file, "CHUNK.0001. ABST", and the 
chunk information file, "CHUNKGROUP.002. CGIT" 
specifies the chunk information file, "CHUNK.0011. 
ABST" and "CHUNK_0012. ABST" respectively. In de- 
tail, the file ID of the chunk information is specified in 
the field namely chunk_info_file_id in the 
chunk.arrangement_info.info () shown in Fig. 13. The 
chunk_arrangement_info () is recorded in the chunk- 
group information file, the number of 
chunk.arrangemen t.info () is equal to the number of 
chunks which belong to this chunkgroup (the 
chunk.arrangement.info () shown in Fig. 23 is de- 
scribed in the chunk.connection.info () shown in Fig. 
22, and the chunk.connection.info () is described in the 
CHUNKGROUP_###. CGIT). 

[0139] There is only one chunk.arrangement.info () 
in CHUNKGROUP_001 , and the chun k_info.fi le_id in it 
specifies the CHUNK_0001. There are two chunks 
arrangement.info () in CHUNKGROUP_002, and 
CHUNK_0011 and CHUNK.0012 are specified respec- 
tively in it. To process such cases, the chunkgroup can 
specifies the reproduction order of a plurality of chunks. 
[01 40] In detail, first the initial value of the clock in this 
chunkgroup is decided using chunkgroup_time_base_ 
offset in CHUNKGROUP_###. CGIT shown in Fig. 21. 



Next, presentation. start_cg_count and presentation. 
end_cg_time_count of the chunk_arrangement_info () 
shown in Fig. 23 are specified when each chunk is reg- 
istered. 

5 [01 41 ] For example, as shown in Fig. 28, it is assumed 
that the length (time) of CHUNK.0011 is A, and the 
length (time) of CHUNK.0012 is B. The presentation. 
start_cg_count of CHUNK.0011 is equal to the 
chunkgroup_time_base_offset, and the presentation. 

to end.cg_count is equal to the chunk_group_time_ 
base.offset + A. The presentation_start_cg_count of 
CHUNK.0012 is equal to the chunkgroup.time. 
base.offset + A, and the presentation_end.cg_count is 
equal to the chunk_group.time_base.off set + A + B. 

is Assuming as described herein above, then 
CHUNKGROUP.002 is defined as that which is formed 
by reproducing continuously CHUNK.0011 and 
CHUNK.0012. 

[0142] In the case that CHUNK.0011 and 
20 CHUNK.0012 overlap each other in reproduction time, 
the time can be specified to be shifted. Further, by writ- 
ing in the trans ition.info () in the chunk_arran- 
gement.info () shown in Fig. 23, special effects ( fade- 
in, fade-out, and wipe) can be specified at the transition 
25 between two streams. 

[0143] In an example in Fig. 26 (Fig. 27), the title in- 
formation file "TITLE.001. VDR" and "TITLE.002. 
VDR" indicates the chunkgroup information file 
"CHUNKGROUP.001: CGIT", and the title information 
so file "TITLE.003. VDR" indicates the chunkgroup infor- 
mation file °CHUNKGROUP_002. CGIT" respectively 
In detail, in the title.info () shown in Fig. 16, chunkgroup 
file ID is specified with the field cgit_file_id, and the time 
range which defines this title in the chunkgroup is spec- 
ks ified with the field title.start_chunk_group_time_stamp 
and title_end.chunk.group.time_stamp. 
[0144] For example, in the example shown in Fig. 27, 
TITLE_001 points the first half of CHUNKGROUP.001 
and TITLE.002 points the second half of 
40 CHUNKGROUP.001. This division is performed in re- 
sponse to a request from a user, the division position is 
arbitrary for user and can not be pre-determined. Here- 
in, it is assumed that the position divided by TITLE.001 
and TITLE.002 is set at the position A apart from the 
45 head of CHUNKGROUP.001. 

[0145] TITLE.001 specifies CHUNKGROUP.001 as 
the chunkgroup, specifies starting time of 
CHUNKGROUP.001 as the starting time of the title, and 
specifies the time point specified by a user as the ending 
so time of the title. 

[0146] In other words, chunkgroup.time.base.offset 
(head position) of CHUNKGROUP.001 is set as 
title_start.chunk_group_time_stamp of TITLE 001 , and 
chunkgroup.time.base.offset + length of A is set as 
55 title.end.chunk _group_time_stamp of TITLE.001 . 
[0147] TITLE.002 specifies CHUNKGROUP.001 as 
the chunkgroup, the time point specified by a user as 
the starting time of the title, and the ending time of 
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CHUNKGROUP_001 as the title ending time. 
[0148] The title_end_chunk_group_time_stamp 
(head position) of CHUNKGROUP_001 added with 
length" of A is set as title_start_chunk_group„ 
time_stamp of the TTTLE_002, ancPthe chunkgroup_ 5 
timeJbase_offset of CHUNKGROUP_001 added with 
the length of CHUNKGROUP_001 is set as the 
title_end_chunk_group_time_stamp of the TITLEJ302. 
[0149] Further, the TITLEJ303 specifies CHUNK- 
GROUP.OOa-as-the chunkgroup, specifies the starting 10 
time of the CHUNKGROUP_002 as the startingtime 0 f 
the title, and specifies the ending time of CHUNK- 
GROUP_002 as the ending time of the title. 
[01-50] In other- words, the chunkgroup_time_base_ 
offset is-set as the title_start_chunk_group_Jime_stamp_ is 
of theTITLE_003, and the chunkgroup_time_base_off- 
set of CHUNKGROUP_002 added with length of 
CHUNKGROUP_002 is set as the title_end_chunk_ 
group Jime^-stamp of TITLE_003. 

[0151] Further, in this example, the program informa- 20 
tion file "PROGRAM_001. PGI" specifies to reproduce 
a part of TITLE_001 and a part of TITLE_003 in this or- 
der. In detail, the title is specified with title_number in 
the play_time () shown in Fig. 20, the starting point and 
ending point are defined by the times defined with each 25 
title, thereby one cut is extracted, A plurality of cuts are 
combined to structure a program. 
[0152] Next, operation to additionally record (append 
recording) the new information in the optical disc 1 is 
described In detail, this recording is performed by indi- 30 
eating the recording to the optical disc apparatus in real 
time using timer recording or through user operation of 
the input unit 14. In the case of th&latter, the record end- 
ing time can not be predicted if the recording button has 
been pushed, however the ending time can be predicted 35 
if the button for one-touch recording function (function 
to record for a certain time- after operation) has been 
pushed. 

[0153]. Herein, timer recording is described as an ex- 
ample. In this case, it is assumed that a user of the op- 40 
tical disc apparatus has indicated-the record starting 
time, record ending time, bit rate of bit stream, and chan- 
nel to be recorded previously. Further, it is assumed that 
the space capacity corresponding to the bit rate and re- 
cording time is residually available in the opticar disc 1 45 
is confirmed at the time point when the recording is re- 
served. 

[0154] In the case that some information is recorded 
additionally in the optical disc 1 between the record res- 
ervation time and actual recording time of the reserved so 
recording, the capacity for recording at the specified bit 
rate is not secured. In such case, the CPU 21 is control- 
led so that the~5it rate is lowered to a value lower than 
the specified value and information corresponding to the 
reserved time is recorded, or so that the bit rate is not ss 
changed and information corresponding to the recorda- 
ble time is recorded. Of course, the CPU 21 generates 
a message to the user for telling the situation at the time 



point when the additional information is recorded and a 
possible failure in the reserved recording becomes 
clear. 

[01 55] When the starting time of the reserved record- 
ing comes close, the CPU 21 resumes automatically the 
mode from sleep mode to operation mode using the 
built-in timer and clock. The CPU 21 secures the area 
which is sufficient for the reserved recording on the op- 
tical disc 1 using the fife system operation command in- 
corporated in the processing program previously. In de- 
tail, the value which is formed by multiplying the result 
(recording time) of subtraction of the starting time from 
the ending time of the reserved recording by the bit rate 
corresponds to the size of area required to record the . 
reserved program, the CPU 21 first secures the area of 
this size. Alternatively, in the case that the information 
file other than stream file is required to be recorded 
when recording, for example, in the case that a title in- 
formation file is required to be recorded as a new title, 
it is required to secure a capacity which is sufficient for 
recording these information files on the optical disc 1 . If 
the sufficient area can not be secured, any of the above- 
mentioned methods (bit rate change, recording only for 
a recordable time) is selected. 

[0156] At this time, because it is the record to have a 
new title, a user gives a new stream file name as a new 
stream file in a new stream directory. Herein, it is as- 
sumed that this is ¥MPEGAV¥STREAMS_ 
003¥CHUNK_0031. In detail, the file name of 
CHUNK_0031. MPEG2 is given under STREAM_003 
directory, under MPEGAV directory, under the root di- 
rectory as shown in Fig. 29. 

[0157] The CPU 21 commands the execution of the 
recording mode to the respective units. For example, a 
video signal supplied from a tuner not shown in the 
drawing to the input terminal P3 and an audio signal sup- 
plied to the input terminal P4 are encoded by the encod- 
er 10, and accumulated in the write channel buffer 11. 
Subsequently, the CPU 21 moves tne optical head 2 to 
the write position based on the address information of 
the area which has been secured previously. The CPU 
21 sets the optical head 2, RF and demodulation/mod- 
ulation circuit 3, and ECC circuit 4 in the write mode, 
and switches the switch 5 to the write channel buffer 11 
side, finely adjusts the position of the optical head 2, and 
makes the optical head 2 to start writing. Thereby, the 
content of "CHUNK_0031 . MPEG2" which is newly pre- 
pared is read out from the write channel buffer 11 , and 
recorded in the optical disc 1 through the switch 5, the 
ECC circuit 4, the RF and demodulation/modulation cir- 
cuit 3, and the optica! head 2. 

[0158] The above-mentioned write operation is con- 
tinued, and the CPU 21 stops writing when any one of 
conditions described herein under appears. 

1 ) The time reaches the ending time of the reserved 
recording. 

2) Recording can not be continued in the optical disc 
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1 due to deficient capacity and other causes. 
3) Command to stop recording operation is gener- 
ated. 

{0159] Next, the CPU 21 rewrites the pointer which 
points ■CHUNKJX)31 . MPEG2" in the file system to a 
value which points the position where a new pointer is 
written. Further, the CPU 21 prepares respective files of 
the chunk information, chunkgroup information, and title 
information, and gives names respectively and stores 
them. It is required that the space capacity which is suf- 
ficient for recording these files is secured in the optical 
disc 1 when recording or reserving. 
[01 60] As described herein above, new files are gen- 
erated as shown, for example, in Fig. 30. In the drawing, 
file names having an asterisk (*) at the upper right comer 
indicates files which have been generated this time. 
[0161] Fig. 31 shows the relation of newly formed in- 
formation files. TITLE_004 specifies CHUNKGROUP_ 
003, CHUNKGROUPJX)3 specifies CHUNK_0031, 
and CHUNK_0031 specifies STREAMJ)031 . 
[0162] In detail, the new stream is registered in the 
information file as TITLE_004. The user can recognize 
the attribute of T1TLEJD04 by way of function for con- 
firming the title of the optical disc apparatus, and can 
reproduce TITLEJD04. 

[0163] Next, operation of overwrite recording on the 
optical disc 1 as shown in Fig. 26 (Fig. 27) is described. 
Overwrite recording is an operation in which a new pro- 
gram is recorded on the program which has been re- 
corded (at this time, the existing program is erased) as 
in the case that signals are recorded on a video tape. 
[0164] In overwrite recording, the position where 
overwrite recording starts is important. For example, it 
is assumed that a user indicates to start overwrite re- 
cording, from the head of TITLE_001. At this time, the 
overwrite recording proceeds with rewriting TITLE_001, 
TITLEJ302, and TITLEJ303 respectively in this order. If 
the recording operation does not yet end when 
TITLE_003 has been rewritten to the tail, then a new 
area is seeured in the space area of the optical disc 1 
and the— recording is continued. For example, if 
TITLE_002 is the record starting position, then 
TITLE_002 is not rewritten in this recording operation 
because TlTLE_0O1 positioned before the record start- 
ing position. 

[0165] Now it is assumed that overwrite recording is 
performed from the head of TITLEJD03 by way of timer 
recording. In this case, it is assumed that a user of the 
optical disc apparatus has specified previously the 
record starting time and ending time, the bit rate of bit 
stream, and the channel to be recorded. Further, it is 
assumed that the" head of TITLE_003 has been speci- 
fied as the record starting position, which is important in 
overwrite recording. Yet further it is assumed in this case 
also that the capacity sufficient for the bit rate and re- 
cording time has been confirmed previously in the opti- 
cal disc 1 when the recording was reserved. In the case 



of overwrite recording, the sum of the total capacity of 
rewritable (a plurality of) titles following from the speci- 
fied position and the space capacity of the optical disc 
1 is the recordable capacity. In other words, in this case, 
s the sum of the . total capacity of STREAMJ)011 and 
STREAM_0012 which are streams managed by 
TITLE_003 and the space capacity of the optical disc 1 
is the recordable capacity. 

[01 66] In overwrite recording, there are some choices 
io in selecting order of stream for recording in the record- 
able capacity. The first method is a method in which the 
order of streams is specifiedby the title. In detail, in this 
case, the recording is started from the head of 
STREAM_0011, and when STREAM_0011 is recorded 
is to the tail, then STREAM_0012 is recorded from the 
head, and when STREAM_0012 is recorded to the tail, 
then information is recorded in the space area. Another 
method is an method in which first the space area is re- 
corded, and when all the space area is fully recorded, 
then the existing stream is recorded. 
[0167] The former method is advantageous in terms 
of emulation of video tape. In other words, this method 
is characterized in that users can understand easily be- 
cause this is the same operation as that for video tape. 
The latter method is characterized in that the method is 
excellent in protection of the recorded information be- 
cause the existing recorded stream is erased later. 
[0168] In the case that additional recording is per- 
formed in the optical disc 1 between the time when the 
recording reservation was set and the time when the re- 
served recording is executed actually, it can happen that 
the capacity for recording the reserved program at the 
specified bit rate is not secure. In this case, in the same 
manner as described herein above, the bit rate is low- 
ered automatically and recording is executed over the 
reserved time, alternatively recording is executed during 
the available time with keeping the bitrate unchanged. 
[0169] When the starting time of the reserved time 
comes close, the optical disc apparatus resumes from 
sleeping mode to operating mode. The GPU 21 secures 
all the space capacity-in the optical disc 1. Of course, 
the. space capacity, may be secured when it is needed 
in stead of securing the space capacity at that timing, 
but herein for the purpose of description, it is assumed 
that the required area is secured before starting of the 
recording. 

[0170] In the case that the size of required area is 
known based on starting time, ending time, and bit rate 
specified by the timer recording, the required capacity 
(or with additional some margin) may be secured. When 
it is required to record an information file for the record- 
ing, for example, a title information file is necessary be- 
cause the information is registered as a new title, it is 
required that the capacity for recording the information 
file should be secured. 

[0171] Herein, a file name is given to the new stream 
file as a new stream file in a new stream directory. In 
detail, the file name of ¥MPEGAV¥STREAMS_ 
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002¥CHUNK_0031 is given. In detail, as shown in Fig. 
32, a file is named as CHUNK_0031. MPEG2 under 
STREAM_002 directory, under MPEGAV directory, un- 
der the root directory 

[01 72]. The video signal supplied to the input terminal 
P3 and the. audio signal supplied to the input terminal 
P4 are encoded by the encoder 10, and accumulated in 
the write channel buffer 11. Subsequently, the CPU 21 
moves the optical head 2 to the write position based on 
the address information of the area which was secured 
previously. The CPU 21 sets the optical head 2, RF and 
demodulation/modulation circuit 3, and ECC circuit 4 in 
writing mode, and switches the switch 5 to the write 
channel buffer 11 side, the position of the optical-head 
2 is finely adjusted, and thereafter the optical head 2 
starts writing. Thereby, the content of CHUNK_0031. 
MPEG2 which is prepared newly is read out from the 
write channel buffer 11 , and recorded in the optical disc 
1 through the switch 5, ECC circuit 4, RF and demodu- 
lation/modulation circuit 3, and optical head 2. 
[01 73] At this time, the first stream file "CHUNK_001 1 . 
MPEG2" is rewritten. When the recording is executed to 
the tail of "CHUNK_0011 . MPEG2", next, the recording 
proceeds to "CHUNK_0012. MPEG2, and further pro- 
ceeds continuously to CHUNK_J)031. MPEG2. 
[0174] The CPU 21 continues the above-mentioned 
operation, and as in the case described herein above, 
when any one of the three conditions occurs, the CPU 
21 stops writing. 

[0175] Next, the CPU 21 uses the file system opera- 
tion command incorporated previously in the processing 
program to update the stream file, the chunk informa- 
tion, the chunkgroup information, and the title informa- 
tion. 

[0176] The file structure depends on the write end tim- 
ing. For example, in the case that after two streams 
namely CHUNK_0011. MPEG2 and CHUNK_0012. 
MPEG2 are completely overridden and subsequently 
the recording is continued on CHUNK_0031~ MPEG2, 
the file structure in the optical disc 1 is shown in Fig. 33. 
Asterisks (*) given at the upper right corner of file-names 
indicates that those files are newly recorded files. 
[0177] Fig. 34 shows the relation of files (files shown 
in Fig. 33) which have been recorded as described here- 
in above. In comparison with Fig. 31, CHUNK_0031 is 
incremental in CHUNK contained in CHUNK- 
GROUP_002 specified by TITLE_003, and 
CHUNK_0031 specifies STREAM J)031. 
[0178] On the other hand, in the case that the over- 
write recording, ends in the middle of overwriting on the 
existing stream, for example, in the case that the over- 
write recording ends in the middle of recording on 
CHUNKJX>11rthe stream of CHUNK_0031 which has 
been secured for overwriting is released because of no 
overwriting. In this case, a special title processing is per- 
formed. In detail, in the case that the overwrite recording 
starts from the head of TITLE_003 and ends in the mid- 
dle, the title is divided at the point. As shown in Fig. 35, 



the area from the overwrite recording starting position 
to the ending position is contained in the new 
TITLE_003, and the following area (residual area of the 
original TITLE_003) is contained in TITLEJD04. 

s -[0.179] Next, operation of title reproduction is de- 
scribed. It is assumed that an optical-disc 1 having files 
shown in Fig. 26 is inserted into the optical disc appa- 
ratus to reproduce the Jitle. First when the optical disc 1 
is_inserted, the CPU 21 .reads out the information Tiles 

10 from the-optical disc 1 , and stores them in RAM~24. This 
operation is performed by repeating reading operation 
of.the basic information file described herein above. 
[0180] The CPU 21 reads first VOLUME. TOC and 
ALBUM. STR Next, the-CPU 21 counts the number of 

15 fifes having the escape. identifier of "VDR" under the di- 
rectory "TITLE". The files having this escape- identifier 
are "files which contain the title information, and the 
number of files is equal to the number of titles. In the 
example shown in Fig. 26, the number of tiles is 3. Next, 

20 the CPU 21 reads three title information files and stores 
them in RAM 24. 

[0181] The CPU 21 controls the OSD control circuit 9 
to generate the character information for indicating the 
title information recorded in the optical disc 1 , and the 
2S character information is combined with the video signal 
in the synthesis circuit 8 and the synthesized information 
is supplied from the output terminal P1 to a display for 
displaying. In this case, the existence of three titles, the 
length and the attribute (name, date and time of record- 
30 jng) of these three respective titles are displayed. 

[0182] Herein, it is assumed that a user specifies re- 
production of TITLEJD02. In the information file of 
TITLE_002 (in the cgit_fOe_jd in the title Jnfo () shown 
in Fig. 16), the file ID for specifying CHUNK- 
35 GROUP_001 is recorded, and the CPU 21 stores this 
file and also stores CHUNKGRQUP_001 in RAM 24. 
[0183] Next, the CPU 21 checks that the starting time 
-and ending time of TITLE_002 (title_start__chunk_ 
group_time_stamp and title_end_chunk_grbup_time_ 
40 stamp in titlejnfo () in Fig. 16) correspond respectively 
to which CHUNK. This check ts performed by comparing 
information (presentation_start_cg_time_count and 
presentation_end_cg__time_count in chunk_arran- 
gementjnfo () shown in Fig. 23) in which CHUNK is reg- 
45 istered. In this case, as shown in Fig. 27, it is understood 
that the starting time of TITLE_002 is contained in the 
middle of CHUNKJD001 . In other words, it is understood 
that in order to reproduce TITLE_002 from the head, the 
reproduction may be started from the middle of stream 
50 file "CHUNK.0001. MPEG2". 

[0184] Next, the CPU 21 checks the position in the 
stream which corresponds to the head of TITLE_002. In 
detail, the starting time of TITLE_002 which corre- 
sponds to how many offset time (time stamp) in the 
55 stream is calculated, and next the reproduction starting 
point positioned just before the starting time is specified 
using the characteristic point information in CHUNK file. 
Thereby, the offset distance from the head of the repro- 
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duction starting point file is defined. 
[0185] Next, the CPU 21 defines the physical address 
and the length of the physical address in the optical disc 
1 in which "CHUNK_0001. MPEG2" is recorded using 
the file system operation command in which the s 
processing program is incorporated previously. Further, 
the offset address of the reproduction starting point ob- 
tained just before is added to this address, and the ad- 
dress of reproduction starting point of TITLE_002 is fi- 
nally defined. w 
[0188] Subsequently, the CPU 21 moves the optical 
head 2 to the reading out-position based on the address 
information ofthe "CHUNK_0001 . MPEG2*. The CPU 
21 sets the optical head 2, RF and demodulation/mod- 
ulation- circuit 3, and-ECC circuit 4 in the reading out is 
-mode, and switches the switch 5 to the read out channel 
buffer 6 side, the position of the optical head 2 is finely 
adjusted, thereafter the optical head 2 starts reading. 
Thereby, the content of "CHUNK_0001. MPEG2" is ac- 
cumulated in the read out channel buffer 6. 20 
[0187] The data accumulated in the read out channel 
buffer 6 is supplied to the decoder 7 to be decoded, and 
a video signal and an audio signal are generated. When 
the quantity of data which are read out from the optical 
disc 1 , decoded, and displayed becomes equal to the 25 
size of "CHUNK_0001. MPEG2", the CPU 21 is 
switched over to reproduction of TlTLE_003. The repro- 
duction operation of TITLE_003 is the same operation 
as the reproduction operation of TITLE_002. 
[0188] When the registered title is reproduced com- 30 
pletely or when read out operation is indicated to be 
brought to a stop, the reading out and decoding are 
brought to a stop. . 

[01 89] When a new disc is inserted to the optical disc 
apparatus as the optical disc 1 , or when a disc of differ- 35 
ent format is inserted, the CPU 21 tries to read out VOL- 
UME. TOC and ALBUM. STR when a disc is inserted, 
however, there is no such file in the disc. In this case, 
that is, in the case that VOLUME. TOC and ALBUM. 
STR can not be read out, the CPU 21 generates a mes- 40 
sage to request an indication from a tiser. The user in- 
dicates to the CPU 21 any of operations, namely, ejec- 
tion of the optical disc 1 (for example, in the case that 
this disk is of different format), initialization (for example, 
in the case that a new disc of the same format), and 4$ 
resumption of data by any procedure (for example, in 
the case that the disc is a disk of the same format but 
data is destroyed). 

[0190] An optical disc apparatus 51 shown in Fig. 36 
records video signals compressed according to MPEG2 so 
system (referred to as compressed video signals) which 
are supplied from digital satellite broadcast in a record- 
able optical disc 71 , and reproduces the video signal re- 
corded in the optical disk 71 . 

[0191] The optical disc apparatus 51 is provided with ss 
a first input terminal 52 for receiving base band digital 
video signals (or analog video signals) which are not 
compressed, a second input terminal 53 for receiving 



compressed video signal which are compressed ac- 
cording to MPEG2 system from a receiving apparatuss 
72 for digital satellite broadcast, an encoder 54 for com- 
pressing according to MPEG 2 system the digital video 
signal supplied through the first input terminal 52 as it 
is or analog signals after A/D conversion, a descramble 
circuit 55 for descrambling digital satellite broadcast vid- 
eo signals supplied through the second terminal, and an 
MPtG decoder 56 for expanding compressed video sig- 
nals which has been descrambled by the descramble 
circuit 55. 

[0192] The optical disc apparatus 51 is provided ad- 
ditionally with a characteristic point detection circuit for 
detecting characteristic points of un-compressed base 
band digital video signals (if an input signal is an analog 
video signal, tben the signal is subjected to A/D conver- 
sion and a characteristic point is detected) which are 
supplied from the first input terminal 52 or the MPEG 
decoder 56, an multiplexing circuit 58 for multiplexing 
the compressed video signals generated from the en- 
coder 54 or descramble circuit 55 and the characteristic 
point file generated from the characteristic point detec- 
tion circuit 57, and an recording circuit 59 for recording 
compressed video signals which have been multiplexed 
by the multiplexing circuit 58 in the optical disc 71 . 
[0193] The optical disc apparatus 51 is further addi- 
tionally provided with a reproduction circuit 60 for repro- 
ducing compressed video signals and characteristic 
point files recorded in an optical disc 71, a separation 
circuit 61 for separating reproduced video signals and 
characteristic point files, an MPEG decoder 62 for de- 
coding separated video signals according to MPEG2 
system, and a control circuit 63 for performing reproduc- 
tion control of the reproduction circuit 60 based on sep- 
arated characteristic point files. 

[0194] The optical disc apparatus 51 is yet addition- 
ally provided with an operation input unit 64 for being 
operated by a user and a monitor 65 for displaying 
based band video signals supplied from the first input 
terminal, the MPEG decoder 56, and MPEG decoder 62 
as dynamic images. 

[0195] The first input terminal 52 receives a normal 
un-compressed digital video signal from, for example, a 
digital video tape recorder. The normal un-compressed 
digital video signal supplied to the first input terminal 52 
is compressed by the MPEG encoder 54 according to 
the MPEG2 system, and supplied to the multiplexing cir- 
cuit 58. The norma! un-compressed digital video signal 
supplied to the first input terminal 52 is also supplied to 
the characteristic poinfdetection circuit 57. 
[01 96] The second input terminal 53 receives a com- 
pressed video signal compressed according to the 
MPEG2 system from, for example, a digital satellite 
broadcast receiving apparatus 72. The compressed vid- 
eo signal supplied to the second input terminal 53 is de- 
scrambled by the descramble circuit 55 using a key 
code. The descrambled compressed video signal is 
supplied to the multiplexing circuit 58. The descrambled 
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compressed digital video signal is supplied also to the 
MPEG decoder 56, subjected to expansion processing 
therein, and supplied to the characteristic point detec- 
tion circuit 57. 

[01 97} The characteristic point detection circuit 57 de- s 
tects a characteristic point information torn the video 
signal when the un-compressediDase band video signal 
is supplied and generates a characteristic point file. 
[01 98] Herein the characteristic point of a video signal 
is defined as a head finding point used for reproduction 10 
or edition of video signals, for example, a scene switch- 
ing frame, or a frame positioned at starting or ending 
point of a program. The characteristic point may be a 
head picture of GOP in MPEG or I picture, or a frame 
having a sound larger than a certain magnitude or small- is 
er than a certain magnitude (large sound or mute 
sound) . When a characteristic point is detected using 
GOP and sound in MPEG, the needed information is 
supplied to the characteristic point detection circuit 57. 
[0199] In a characteristic point file, the information 20 
which correlates the type of the above-mentioned char- 
acteristic point to the record position of the characteristic 
point in the optical disc 71 is contained. The record po- 
sition of the characteristic point in the optical disc 71 is, 
for example, a sector address. 25 
[0200] Alternatively, the characteristic point may be 
also specified by a user. For example, a user operates 
the operation input unit 64 to specify a characteristic 
point during real time recording, and at this time, the 
characteristic point detection circuit 57 detects the op- 30 
erated input and generates a characteristic point infor- 
mation. 

[0201] The characteristic point detection circuit 57 
supplies the generated characteristic point file to the 
multiplexing circuit 58. 35 
[0202] The multiplexing circuit 58 multiplexes the 
characteristic point file on the compressed video signal 
compressed according to MPEG2 system supplied from 
the descrambie circuit 55 or the MPEG encoder 54. The 
multiplexed compressed video signal obtained from the 40 
characteristic point file is subjected to addition of error 
correction codes and modulation according to a pre- 
scribed modulation system in the recording circuit 59, 
and thereafter recorded in the optical disc 71 . 
[0203] The multiplexing circuit 58 multiplexes the *s 
characteristic point fife on the compressed video signal 
and also multiplexes caption codes and audio data si- 
multaneously. Alternatively, the multiplexing circuit 58 
may multiplexes the characteristic point file by recording 
the characteristic point file on a management informa- so 
tion area such as TOC of the optical disc 71, or may 
records the characteristic point file in other recording 
media such as~a built-in memory of the optical disc ap- 
paratus 51 or a memory card instead of multiplexing the 
characteristic point file on the compressed video signal, ss 
[0204] As described herein above, the optical disc ap- 
paratus 51 can record the compressed video signal sup- 
plied by the way of digital satellite broadcast in the form 



of bit stream as it is in the optical disc 71. The optical 
disc apparatus 51 can detect the characteristic point of 
the video signal to be-recorded and record the charac- 
teristic point with the compressed video signal as a char- 
acteristic point file. Therefore, the-optical disc apparatus 
51 records4he video signal without deterioration of the 
. image quality, and further the optical disc apparatus_51 
is capable of random access to the recorded video sig- 
nal. 

[0205] On the otherhand, the reproduction circuit 60 
performs demodu!ation~and error correction processing 
to reproduce the-compressed video signal and charac- 
teristic point file recorded in the optical disc 71. 
[0206] The reproduced compressed video signal and 
characteristic-point fife is separated respectively by the 
separation circuit 61 . The separated compressed video 
signal is subjected to decode processing in the MPEG 
decoder 62, and-supplied to the monitor 65. The sepa- 
rated characteristic point file is supplied torthe control 
circuit 63. 

[0207] The control circuit 63 controls the reproduction 
circuit 60 based on the characteristic point file informa- 
tion and the operation input information supplied from 
the operation input unit 64. For example, the control cir- 
cuit 63 takes a random access to the optical disc 71 
based on the characteristic point information indicated 
in the characteristic point file and the sector address 
where the characteristic point is recorded. The repro- 
duction circuit 60 performs, for example, skip reproduc- 
tion, in which characteristic point frames indicated in the 
characteristic point file is reproduced successively, or 
performs head finding reproduction to find a desired 
scene change frame. 

[0208] Alternatively, if the characteristic point file is re- 
corded, for example, in TOC of the optical disc 71, then 
the control circuit 63 displays the information indicated 
in the characteristic poirrrTile on the monitor 65, a user 
confirms the displayed content, and the desired pro- 
gram is reproduced from the head. 
[0209] The above-mentioned MPEG decoder 62 is 
shown as a circuit independent from theMPEG-decoder 
56 for the purpose of convenience for description, how- 
ever, one circuit may be used selectively for recording 
and reproducing. 

[021 0] As described herein above, the optical disc ap- 
paratus 51 can reproduce the compressed video signal 
recorded in the optical disc 71 without deterioration of 
image quality, and can take random access to the re- 
corded video signal. 

[0211] By the way, the optical disc apparatus 51 can 
generates anew characteristic point file during repro- 
duction. In detail, in the optical disc apparatus 51, an 
output from the MPEG decoder 62 used for reproduction 
is supplied to the characteristic point detection circuit 
57, and a characteristic point file is generated from the 
base band video signal obtained during the reproduc- 
tion. The characteristic point detection circuit 57 sup- 
plies the characteristic point file generated during the 
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reproduction to the control circuit 63, and stores the 
characteristic point file in the built-in memory. The con- 
trol circuit 63 may control reproduction of the optical disc 
71 based on the characteristic point file stored separate- 
ly in the memory. s 
[0212] In the case that the characteristic point file is 
generated during reproduction, the characteristic pint of 
only the recorded portion is detected out of the recorded 
video signal. However, for example, if a high speed de- 
coder having a processing speed as high as 4 times or io 
8 times the reproduction speed is used as the MPEG 
decoder 62, then the characteristic point file can be gen- 
erated before reproductiorrbecause of read ahead. 
[0213] The optical disc apparatus 51 multiplexes the 
characteristic point file generated during reproduction is 
on the video signal when reproduction is completed or 
interrupted, and records thexharacteristic point file in 
the optical disc 71 . Alternatively, it may be stored differ- 
ently in the memory of the control -circuit 63 provided in 
the optical disc apparatus 51 . 20 
[0214] Fig. 37 shows accumulation and recording 
processing of the characteristic point information. First 
in the step S1 , the control circuit 63 determines whether 
the input signal is an analog signal, and if the input signal 
is an analog signal, then the sequence proceeds to the 2s 
step S2, the data of 1 GOP is encoded by the MPEG 
encoder 54. The encoded bit stream is recorded in the 
optical disc 71 as a file through the multiplexing circuit 
58 and recording circuit 59. At this time, the control cir- 
cuit 63 controls the characteristic point detection circuit 30 
57 so as to detect the characteristic point of the input 
video signal supplied from the terminal 52. Next, the se- 
quence proceeds to the step S3, the control circuit 63 
stores the characteristic point which is detected by the 
characteristic point detection circuit 57 in the step S2 in 3S 
the built-in memory. Further in the next step 34, the con- 
trol circuit 63 determines - whether a user indicates the 
end of recording, and if the end of the, recording is not 
indicated, then the sequence returns to the step S2, and 
the following processing is performed repeatedly. If the 40 
recording operation is judged as it is ended in the step 

54, the sequence-proceeds- to the step S13. 

[0215] On the other hand, if the input signal is not an 
analog signal, then the sequence proceeds to the step 

55, the control circuit 63 determines whether the input 45 
signal is a bit stream encoded according to the MPEG2 
system. If the input signal is a video stream encoded 
according to the MEPG2 system, then the sequence 
proceeds to the step S6, and the control circuit 63 pars- 
es the video data of 1 GOP. In detail, the control circuit so 
63 controls the MPEG decoder 56 so as to decode nec- 
essary information as the characteristic point informa- 
tion such as GOP starting point of the bit stream, picture 
type, and length from the header information contained 

in the bit stream. The characteristic point detection cir- ss 
cuit 57 detects the characteristic point information from 
the information decoded by the MPEG decoder 56. The 
input signal is recorded in the file. 



[0216] Next, the sequence proceeds to the step S7, 
the control circuit 63 stores the characteristic point in- 
formation detected by the characteristic point detection 
circuit 57 in the built-in- memory. At this time, because 
the video stream which has been stored is already en- 
coded according to the MPEG2~system, the MPEG en- 
coder 54 supplies the input bit stream to the multiplexing 
circuit 58 as it is, and records the bit stream in the optical 
disc"71 through the recording circutl"59. 
[021-7] In the step S8, the control circuit 63 determines 
whether the end of the recording operation is command- 
ed, and if the result is NO, the sequence returns to the 
step S6, and the following processing is executed re- 
peatedly. In the step S8, if the result is YES, the se- 
quence proceeds to the step S1 3. 
[0216] On the other hand, in the step S5, if the input 
signal is determined to be an video stream not encoded 
according to the MPEG2 system, then the sequence 
proceeds to the step S9, and the control circuit 63 de- 
termines whether the video signal can be parsed (the 
structure of the video signal can be detected) . If the re- 
sult is YES, then the sequence proceeds to the step 
S10, the control circuit 63 parses the video signal of one 
access unit. In detail, the control circuit 63 controls the 
MPEG decoder 56 to decode the input video stream 
(therefore, the MPEG decoder 56 is capable of function- 
ing to decode data which are encoded according a sys- 
tem other than the MPEG2 system in addition to data 
encoded according to the MPEG2 system), and sup- 
plies the decoded video stream to the characteristic 
point detection circuit 57 based on the header informa- 
tion to detect the characteristic point. At this time, the 
input video stream passes the MPEG encoder 54 as it 
is, and is recorded in the file in the optical disc 71 through 
the multiplexing circuit 58 and recording circuit 59. Fur- 
ther in the step S11, the characteristic point information 
is stored in the^built-in memory. In the step S12, the con- 
trol circuit 63 determines whether the end of the record- 
ing operation is commanded, and if the result is NO, then 
the sequence returns to the step S10, and the following 
processing-is performed repeatedly. In the step S1 2, the 
determined-result is YES, then the sequence proceeds 
to the step S1 3. 

[0219] In the step S1 3, the control circuit 63 supplies 
the characteristic point information stored in the built-in 
memory to the characteristic point detection circuit 57 
to generate a file, and stores it as the file in the optical 
disc 1 through the multiplexing circuit 58 and recording 
circuit 59. 

[0220] In the step S9. if the determined result is NO, 
then the control circuit 63 brought the recording opera- 
tion to an end. 

[0221] The characteristic point information will be de- 
scribed herein under in detail. Two purposes of introduc- 
tion of the characteristic point file is described herein 
under. * Reduce access time during variable speed re- 
production to realize faster variable reproduction. 
* Not embed the information in a stream to reduce the 
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load during recording. 

By achieving these purposes, the following effect is ex- 
pected. * MPEG2 video stream is edited in frame accu- 
racy. 

* Switching between two streams during reproduction is s 
performed smoothly (seamless reproduction). 
[0222] The characteristic point information is an ar- 
rangement of extracted necessary information for each 
small unit of the bit stream. The small unit is determined 
with matching to the characteristic of the bit stream, for 10 
example, in the case of an MPEG video stream, 1 GOP 
corresponds to the small unit, and in the case of audio, 
1 audio frame corresponds to thesmall unit. Inthiscase, 
the characteristic point information includes the informa- 
tion such as the relative number of bytes from the file *5 
head located at the starting position of each GOP and 
audio frame and the reproduction time. 
[0223] The optical disc apparatus 51 accumulates 
temporarily the extracted characteristic point informa- 
tion in the memory and finally records it in the optical 20 
disc 1. If the file in which the characteristic point infor- 
mation is recorded has been lost, it is possible to re- 
structure it by parsing the stream. If there is no charac- 
teristic point information file or the characteristic point 
information can not be generated, then the reproduction 25 
is performed without using the characteristic point infor- 
mation. In this case, the reproduction is partially limited. 
For example, only the normal reproduction from the 
chunk head is possible, or un-natural connection be- 
tween chunks at switching can happen to occur. 30 
[0224] The detailed characteristic point information is 
shown in Fig. 24 as described herein above. The 
CHUNK J>/o%%%. ABST is a file in which the character- 
istic point extracted from the bit stream which is the com- 
ponent of the chunk of subfile number %%%% is re- 3S 
corded. In this file, the starting byte position, length, and 
attribute are described for each bit stream unit structure 
such as GOP or audio frame. GOP information and au- 
dio frame information are collected for each chunk 
(sub_file) as 1 CHUNK_%%%%. ABST 40 

file_type_id is structured as shown in Fig. 38, this 
is an identifier for representing that this is a file in 
which the characteristic point information is record- 
ed, and represented with a character string having 45 
1 6 characters according to ISO-646. 
info_type represents the type of subsequent 
streamjnfo, and specifies the type of stream as 
shown in Fig. 39. 

cognizant_recording_indicator shown in Fig. 40 so 
represents whether this chunk is recorded by a re- 
cording apparatus which is capable of understand- 
ing and updating CCI (Copy Control Information). 
number_of_programs represents the number of 
programs contained in TS (Transport Stream), and 55 
it is necessary to read PSI (Program Specific Infor- 
mation) for recognizing the number. If the 
number_of_programs is the number other than TS, 



then the value is 1. 

number__of_streams represents the number of 
streams used in this program, if the number is the 
number of TS, then the value is the number of dif- 
ferent PID (packet identification). If the stream is-the 
MPEG stream other than TS, the number olstreams 
tiaving a different stream id is loaded in this place. 
stream_identifier represents a stream id, and in the 
case of TS, PID is used as the stream id. 
slot_unit__type shown in Fig. 41 indicates division- 
methods which have been used when the stream is 
divided with a certain interval. In the case that the 
index of division is the time such as each frame and 
field, the time stamp is used. 

sfoMimeJength represents the time whichrcorre-- 
sponds to 1 slot, and is represented with a_.vaJue of 
a time stamp which uses 90 kHz counter. 
number_of_slots represents the number of .sJots 
which are written in the table. 
number_of_thinned_out_slots represents the 
number of slots which are thinned out, and the value 
of 0 indicates that all the slots represented with 
s!ot_uniMype are recorded in this file. The slot 
which is generated first for each stream can not be 
shinned out. 

text_block () is an area where various texts are 
stored, only the text item which is permitted to be 
used in files which contain the text_block () is de- 
scribed. 

bitstrearn_attribute () represents the elementary 
stream of the MPEG or attribute of each video and 
audio stream other than MPEG. The syntax is rep- 
resented in Fig. 42. 

bitstream_attribute_Jd shown in Fig. 43 is an iden- 
tifier which indicates that bitstream_attribute () 
starts from this position, and is represented with a 
character string having 16 characters according to 
ISO-646. 

bitstream__attributejength is contained in 
bitstream_attribute (), and represents the length of 
data byte which is subsequent to the field of 
bitstream_attribute_length. 

attribute_type represents the type of attribute which 
is-subsequent next as shown in Fig. 44. 
video_attribute () is collected for each stream of the , 
video. Because chunk unit is a continuous streams, 
the attribute is determined for each unit. 
Syntax of video_attribute () is shown in Fig. 45. 
input_video_source represents the type of input 
source as shown in Fig. 46. 

video_compression_mode represents the method 
for encoding the video such as MPEG1 video, 
MEPG2 video and DV as shown in Fig. 47. 
picture_rate represents the sampling time period of 
1 picture as shown in Fig. 48, and represents the 
shortest time period of the picture regardless of 
picture_scan_type. 

picture_scan_type represents which method out of 
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a method in which i picture is recorded progres- 
sively and a method in which 1 picture is recorded 
in interlace is used. The display method is a prob- 
lem of mounting. 

verticaljines represents the number of scanning- 5 
line as shown in "Fig. 50. 

hbrizontaLactive_pixels represents the effective 

pixels in the horizontal direction. 

aspect_ratio represents the aspect ratio as- shown 

in Fig. 51. w 

pixel_ratio represents "the squareness of the pixel 

(1:1 or 1:1.25) as shown in Fig. 52. 

CC_existence represents the existence of Closed 

Caption as shown in Fig. 53. 

recording_jnode represents recording mode of '5 
VDR (SP (Standard Play) or LP (Long Play)) as 
shown in Fig. 54. 

copyrightjnformation represents the copyright in- 
formation. 

audio_attribute () is an area where the attribute of 20 
audio stream is recorded, and an arrangement of 
constant attribute in the chunk for each stream ID. 
In the case that a plurality of audio streams having 
the same stream ID is recorded in different times, 
all the audio streams should have the same at- 25 
tribute. Each channel in 1 audio stream has the 
same coding mode, quantization bit, and sampling 
frequency. 

Syntax of audio_attribute () is shown in Fig. 55. 
number_of_audio_streams represents the total 30 
number of streams which are regarded as audio 
streams recorded in the chunk, and means the 
number of audio streams having different stream id. 
The audio stream is regardless of the starting posi- 
tion (the starting position is referred to the charac- 35 
teristic point file). 

streamjd represents the stream id of the ad- 
dressed audio stream. 

sub_stream_Jd represents the id which assists in 
determining the addressed audio stream. 40 
languaga_code represents a language code of the 
stream and is written according to IS0639-2. 
input_source represents the input source of the 
stream as shown in Fig. 56. If it is unknown, then it 
is written as "0O0Ob B . 45 
audio__coding__mode represents the coding mode of 
the audio stream as shown in Fig. 57. 
bitrate represents fixed or variable bit rate as shown 
in Fig. 58. 

q_bit represents the number of quantization bits so 

(24, 20, 16, 12, etc.) as shown in Fig. 59. 

fs represent the sampling frequency of the audio 

stream as shown in Fig. 60. 

emphasis represents the flag of emphasis as shown 

in Fig. 61, and is effective for LPCM stream. 55 

number_of channels represents the number of 

channels (1 (mono) to 8). 

status_of_this_channel represents the state of 



channel and represents whether channels used for 
overflow record is residual, for example, represents 
the space channel. 

channel_assignment represents that what channel 
is assigned to what speaker (L. R. Center, Rear, L, 
Rear R,,,) and is effective for LPCM stream. 
Dynamic_range_control is represents Dynamic 
range control. 

karaoke () represents karaoke related data, 
slotjnfo () is formed by dividing a-stream into units 
specified by slot Jype, an by extracting the charac- 
teristic of "the stream for each small unit (slot), 
slotjnfo 0 is used selectively for each type of 
stream. 

Syntax of slotjnfo ()Jsshownin Fig. 62. 
slotjnfojd is an identifier which- indicates the po- 
sition from which slotjnfo () starts as shown in Fig. 
63, and is represented with a character string hav- 
ing 1& characters according to ISO 646. 
Syntax of slotJnfoJor_one_GOP () is shown in Fig. 
64. 

slot JnfoJor_one_GOP () is the characteristic ex- 
tracted from the MPEG video stream, and the basic 
slot unit is 1 GOP. 

slotJnfo_one_GOP () is repeated the number of 
times equivalent to the number of GOP in the 
stream. 

slot_start_point used hereinafter represents the 
head positron of a slot, and is arranged in byte align. 
Head bytes of all the GOP headers in the stream 
should be slot_start _point. Further, the head byte 
of the picture header of I-picture may be 
s!ot_start_point. 

slotjength represents the length from this 
s!ot_start_point to the next slot_start_point in the 
form- of byte, and in the case of the first stream or 
final stream, slotjength represents the length from 
the head or tail respectively, 
(in case of "infojype == MEPG1_system_stream") 
sequenceJieader_start_offset indicates the first 
byte of Sequence header which is located before 
the addressed sIot_start_pojnt bit position.and is lo- 
cated nearest to slot_start_point. The value is rep- 
resented with the absolute value of the relative 
number of bytes from slot_start_point. 
packet_start_offset indicates the head byte of the 
packet header of a packet which contains the byte 
position indicated by sequence_header_start_off- 
set. The value is represented with the absolute val- 
ue of the relative number of bytes from 
slot_start__point. 

sequence_header_start_pffset indicates the first 
byte of the sequence header which is located before 
the addressed slot_start__point bit position and is lo- 
cated nearest to the slot_start_point. The value is 
represented with the absolute value of the relative 
number of bytes from sk>t_start_point. 
PES_packet_start_offset indicates the head byte of 
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the packet header of a PES packet which contains 
the byte position indicated by sequence_header__ 
start_pffset. The value is represented with the ab- 
solute value of the relative number of bytes from 
slot_start_point.. 5 
pack_start_offset indicates the head byte of the 
pack header of a pack which contains the byte po- 
sition indicated with sequence_header_start_off- 
set. The value is represented with the absolute val- 
ue of the relative number of bytes* from 10 
slot_start_point. 

(in case of "info_type == MPEG2_System_TS") 
sequence__header_start_offset indicates the first 
byte of the sequence header which is located before 
the addressed slot_start _point bit position and is lo- is 
cated nearest to the slot_start_point. The value is 
represented with the absolute value of the relative 
number of bytes from slot_start_point. 
TS_packet_start_offset indicates the head byte of 
the* packet header of a TS packet which contains 20 
the byte position indicated with sequence_header_ 
start_offset. The value is represented with the 
number obtained by dividing the absolute value of 
the relative number of bytes from the head byte of 
the packet header of a TS which contains 25 
slot_start_point by 188. 

PES_packet_start_offset indicates the head byte of 
the PES packet which contains the byte position in- 
dicated with TS_packet_start_offset. The value is 
represented with the absolute value of the relative 30 
number of bytes from slot_start_point. 
TS_packet_start_offset2 indicates the head byte of 
the TS packet which contains the byte position in- 
dicated with PES_packet_start_offset. The value is 
obtained by dividing the absolute value of the rela- 35 
five number of bytes from the head byte of the pack- 
et header of the TS packet which contains 
slot__start_point by 188. 

{in case of "infojype == MEPG2_System_PS*) 
sequence_header_start_offset indicates the first 40 
byte of the sequence header located before the ad- 
dressed slot_start_point bit position and is located 
nearest to the slot__start_point. The value is repre- 
sented with the absolute value of the relative 
number of bytes from the slot_start_point. 45 
PES_packet_start_offset indicates the head byte of 
the packet header of the PES packet which contains 
the byte position indicated with sequence_header_ 
start_offset. The value is represented with the ab- 
solute value of the relative number of bytes from the so 
slot_start_point. 

GOPH_existence_flag is a flag for representing 
whether trie header just before slot_start_pint is 
GOP header, and is effective only when the ad- 
dressed slot_start__point is a picture header. ss 
first_presented_picture_structure is pictu restruc- 
ture of a picture displayed first of this slot as shown 
in Fig. 65. 



copy_closed_GOP represents copy of a closed 
GOP flag value of GOP header corresponding to 
this slot. 

copyjDrokenJink represents copy of the broken 
link flag value corresponding to this slot. 
time_stamp_of_first ^picture represents the time 
stamp of the picture which is displayed first in the 
addressed slot or the time information or the like for 
AV synchronization. 

GOP_status represents GOP status and is com- 
posed of flags, for example, for indicating the inclu- 
sion of editing point. 

picture__count_type represents picture count type 
(frame or field) as shown in Fig. 66. Because of the 
problem of 3-2 pull down and top or bottom field first, 
picture count in frame unit can cause an error, it is 
allowed to count in field unit. 
number_of_picture represents the number of pic- 
tures contained in the slot, and is a value counted 
in the unit specified with picture_count_type. 
encode Jnfo () represents an area for recording the 
information supplied from the encoder which en- 
codes this stream. 

buffer_occupancy () represents the information 
which relates to buffer occupancy. 
camera_info () represents the image taking condi- 
tion information (camera movement correction in- 
formation, aperture of camera, shutter speed, 
brightness) in the case that this information is the 
information obtained using a video camera, 
reserved represents an extended area. 
Syntax of slot_infoJor_one_audio_frame () is 
shown in Fig. 67. 

MPEG audio stream information is written in the or- 
der of bit stream file arrangement for each AAU (Au- 
dio Access Unit: audio frame). 
AAU_storage_length represents the difference be- 
tween the head address of the PES packet which 
contains the head of the addressed AAU and the 
head of the PES packet which contains the head of 
the next AAU, and to find the position of the packet 
in which the head of AAU, difference values are 
added. 

AAU_start_byte_position represents the length 
from the head of the PES packet which contains the 
head of the addressed AAU to the head byte of 
AAU. 

flags represents various flags, 
encodejnfo () represents an area for recording the 
information supplied from an encoder which en- 
codes this stream. 

camerajnfo () represents the image taking condi- 
tion information (camera movement correction in- 
formation, aperture of camera, shutter speed, 
brightness, frame taking photographing, AE mode, 
WB mode, planning speed, shutter) in the case that 
this information is an image information obtained 
using a video camera. 
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Syntax of sloMnfo_for_one_time_slot () is shown 
in Fig. 68. 

[0225] Examples where the present invention is ap- 
plied to optical disc apparatus are described hereinbe- 5 
fore, however alternatively, the present invention may 
be applied to other recording media for recording or re- 
producing the information. 

[0226] As the distribution media for distributing the 
computer program for performing processing as de- 10 
scribed hereinbefore to users, recording media such as 
magnetic discs, CD-ROMs, and solid memories as well 
as communication media such as network and satellite 
may be used. 

[0227] In at least preferred embodiments of the re- is 
cording apparatus, the recording method and the distri- 
bution medium, the characteristic point information of 
the video signal or audio signal contained in the file is 
recorded in a recording medium for each file, makes it 
possible to control reproduction of the video signal or 20 
audio signal in file unit. 

[0228] In at least preferred embodiments of the repro- 
duction apparatus, the reproduction method, and distri- 
bution medium, reproduction of the file is controlled 
based on the characteristic point information recorded 25 
in the recording medium for each file, making it possible 
to manage the file. 

[0229] In at least preferred embodiments of the re- 
cording apparatus, the recording method, and the dis- 
tribution medium, the characteristic point information of oo 
the video signal is detected, and the video signal and 
characteristic point information are both recorded in a 
recording medium, then recording may be performed 
without deterioration of the image quality, and it is pos- 
sible to take random access to the recorded video sig- 35 
nal. Because it is possible to recording/reproducing in 
the same system, high cost of a recording/reproducing 
apparatuss are suppressed regardless that the video 
signal is compressed or not compressed. 
[0230] In at least preferred embodiments of the re- 40 
cording/reproducing apparatus, recording/reproducing 
method, and the distribution medium, files and charac- 
teristic point information of each file are recorded in a 
recording medium, and reproduction of files is controlled 
correspondingly to the characteristic point information 45 
reproduced from the recording medium, making it pos- 
sible to realise an easy file management system. 



tained in the files for each file generated by said 

file generation means; and 

recording means for recording said files and 

characteristic point information in a recording 

medium. 

2. A recording apparatus as claimedjn.claim 1 , where- 
in said characteristic. point information is a head po- 
sition finding information, pointer information, 
slotjnfo (), or video_attribute. 

3. A recording appajatusas claimed in claim 1 , where- 
in said video_attribute contains aspect_ratio or 
display_mode. 

4. A recording apparatus as claimed in claim 1 , where- 
in said recording means records said characteristic 
point information in said recording medium togeth- 
er. 

5. A recording method including: 

a file generation step for generating files which 
contain video or audio signals; 
a characteristic point information generation 
step for generating the characteristic point in- 
formation of said video or audio signals con- 
tained in the files for each file generated by said 
file generation step; and 
a recording step for recording said files and 
characteristic point information in a recording 
medium. 

6. A distribution medium for distributing a program 
which is possible to be read-by_a computer for con- 
trolling an information processing apparatus to per- 
form processing including: 

a file generation step for generating files which 
contain video or audio signals; 
a characteristic point information generation 
step for generating the characteristic point in- 
formation of said video or audio signals con- 
tained in the files for each file generated in said 
file generation step; and 
a recording step for recording said files and 
characteristic point information in a recording 
medium. 



Claims 

1 . A recording apparatus comprising: 

file generation means for generating files which 
contain video or audio signals; 
characteristic point information generation 
means for generating the characteristic point 
information of said video or audio signals con- 



so 7. A reproducing apparatus comprising: 

file reproducing means for reproducing files 
which contain video or audio signals recorded 
in a recording medium; 
55 characteristic point information reproducing 

means for reproducing the characteristic point 
information of said video or audio signals con- 
tained in the file recorded in said recording me- 
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dium for each file reproduced by said file regen- 
eration means; and 

reproduction control means for controlling re- 
production of said files based on said charac- 
teristic point information reproduced by said s 
characteristic point information reproducing 
means. 

A reproducing method-including: 

10 

a file reproducing step for reproducing files con- 
taining video or audio signals recorded in a re- 
cording medium; 

a characteristic point information reproducing 
step for reproducing the characteristic point in- is 
formation of said video or audio signals con- 
tained in the file recorded in said recording me- 
dium for each file reproduced in said file repro- 
duction step; and 

a reproduction control step for controlling re- 20 
production of said file based on said character- 
istic point information reproduced in said char- 
acteristic point information reproducing step. 

A distribution medium for distributing a program 25 
which is possible to be read by a computer for con- 
trolling an information processing apparatus to per- 
form processing including: 

a file reproducing step for reproducing files con- 30 
taining video or audio signals recorded in a re- 
cording medium; 

a characteristic point information reproducing 
step for reproducing the characteristic point in- 
formation of said video or audio signals con- 35 
tained in the file recorded in said recording me- 
dium for each file reproduced in said file repro- 
ducing step; and 

a reproduction control step for controlling re- 
production of said file based on said character- 40 
-istic point information reproduced in said char- 
acteristic point information reproducing step. 

A recording apparatus comprising: 

45 

input means for receiving an input signal which 
contains at least video signals; 
characteristic point information detection 
means for detecting the characteristic point in- 
formation of said video signal based on a signal so 
contained in said input signal; 
video signal recording means for recording at 
least trie video signal out of signals contained 
in said input signal in a recording medium; and 
characteristic point information write means for ss 
writing said characteristic point information in a 
recording medium. 



11. A recording method including: 

an input step for receiving an input signal which 
contains-at least video signals; 
an characteristic point information detection 
step for detecting the characteristic point infor- 
mation of said video signal based on a signal 
contained in said input signal; 
a video signal recording step for recording at 
least video signals out of signals contained in 
said input signals in a recording medium; and 
a characteristic point information write step for 
writing said characteristic point information in a 
recording medium. 

12. A distribution medium for distributing programs 
which are possible to be read by a computer for con- 
trolling an information processing apparatus to per- 
form processing including: 

an input step for receiving an input signal which 
contains at least a video signal; 
a characteristic point information detection step 
for detecting the characteristic point informa- 
tion of said video signal based on a signal con- 
tained in said input signal; 
a video signal recording step for recording at 
least a video signal out of signals contained in 
said input signal in a recording medium; and 
a characteristic point information write step for 
writing said characteristic point information in a 
recording medium. 

13. A recording/reproducing apparatus comprising: 

file generation means for generating files which 
contain video or audio signals; 
characteristic point information generation 
means for generating the characteristic point 
information of said video or audio signals con- 
tained in the files for each file generated by said 
file generation means, a recording means for 
recording said files and characteristic point in- 
formation in a recording medium; 
file reproducing means for reproducing files 
which contain video or audio signals recorded 
in a recording medium; 

characteristic point information reproducing 
means for reproducing the characteristic point 
information of said video or audio signals con- 
tained in the file recorded in said recording me- 
dium for each file reproduced by said file regen- 
eration means; and 

reproduction control means for controlling re- 
production of said files based on said charac- 
teristic point information reproduced by said 
characteristic point information reproducing 
means. 



20 



39 EP 0 910 087 A2 40 

14. A recording/reproducing method including: 

a file generation step for generating files which 
contain video or audio signals; 
a characteristic point information generation 
step for generating the characteristic point in- 
formation of said video or audio signals con- 
. tained in the files for each file generated by said 
file generation step; 

a recording step for recording said files and 
characteristic point information in a recording 
medium; 

a file reproducing step for reproducing files con- 
taining video or audio signals recorded in a re- 
cording medium; 

a characteristic point information reproducing 
step for reproducing the characteristic point in- 
formation of said video or audio signals con- 
tained in the file recorded in said recording me- 
dium for each file reproduced in said file repro- 
duction step; and 

a reproduction control step for controlling re- 
production of said file based on said character- 
istic point information reproduced in said char- 
acteristic point information reproducing step. 

15. A distribution medium for distributing programs 
which are possible to be read by a computer for con- 
trolling an information processing apparatus to per- 
form processing including: 30 

a file generation step for generating files which 
contain video or audio signals; 
a characteristic point information generation 
step for generating the characteristic point in- 35 
formation of said video or audio signals con- 
tained in the files for each file generated in said 
file generation step; 

a recording step for recording said files and 
characteristic point information in a recording 40 
medium; 

afile reproducing step for reproducing files con- 
taining video or audio signals recorded in a re- 
cording medium; 

a characteristic point information reproducing 45 
step for reproducing the characteristic point in- 
formation of said video or audio signals con- 
tained in the file recorded in said recording me- 
dium for each file reproduced in said file repro- 
ducing step; and so 
a reproduction control step for controlling re- 
production of said file based on said character- 
istic point information reproduced in said char- 
acteristic point information reproducing step. 
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/ VOLUME. TGC 

— ALBUM. STR 

—PROGRAM 
I 

—PROGRAM 001. PG I 
I 

-PROGRAM_002.PGI 
-PROGRAM_$$$.PGJ 



—TITLE 
I 

-TITLE.001.VOR 
I 

—TITLE 002. VOR 
I 

-TITLE 003. VDR 



I -TITLEJWfr.VDR 

I : 

I 

-CHUNKGROUP 
I 

—CHUNKGROUP 001.CGIT 
I 

-CHUNKGR0UP_O02.CGIT 
-CHUNKGR0UP_@§§. CGIT 

i : 

—CHUNK 
I 

-CHUNKJXXH.ABST 
I 

-CHUNK.0002.ABST 



MPEGAV 
I 

— STREAMS-00 1 
I I 

I -CHUNK_0001.MPEG2 
I I 

J -CHUNK 0002.MPEG2 
I I 

I -CHUNK_0OO3.MPEG2 
I I 

— STREAMS-002 

I I 

I -CHUNK 00I1.MPEG2 

I I 

I -CHUNK.0012.MPEG2 

I I 

! : 



-STREAMS UL 
I I 

I -CHUNK_X)(XX.MPEG2 



-SCRIPT 
I 

—PICTURES 

-TITLE_001. JACKET 

— T I TLE_001 . THUNB 
I 

-PR0GRAM_002. THUMB 



—GRAPHICS 



-CHUNK.XXXX-ABST 
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Syntax 




Number of 


Bits 


Mnemonic 


VOLUME. TOC { 

f i Ie_type_id 

vol ume_informat ion () 

text blockU 

} 




8*16 




char [16] 


F 1 


G. 


3 






Syntax 




Number of 


Bits 


Mnemonic 



volume_information() { 
volume_attribute 0 
resume 0 
vo I ume_rat i ng 0 
wri te ^protect 0 
play_protect 0 
record ing_ti me r () 



F I G.4 



Syntax 


Number of Bits 


Mnemonic 


volume_attribute() { 

vol ume_attri bute_ 1 ength 
vdr_version 


32 
4*4 


uimsbf 
bed 


reserved 

titl e_playback_mode_f lag 
program_p 1 ayback_mode_f 1 ag 


6 
1 
1 


bslbf 
bslbf 
bslbf. 


vo 1 ume_p 1 ay_t i me () 
update_time_count 0 


4*8 

32 


bed 

uimsbf 


maker_id 
-model_code 


8*16 
8*16 


char[16] 
char[16] 


POSIO 


32 


bslbf 
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J?YJit-5 Number of Bits Mnemonic 

resume 0 { 

r-esume_ I engtit 32 o i msbf 

reserved // for byte alignment 3 bslbf 

resume__switch 1 bit 

reserved 4 bslbf 

-number_of_records 4 uimsbf 

reserved // for byte al ignment 7 bslbf 

resume_auto_execu±e_trmer.f lag 1 bit 

resume_auto_execute_J:imeO 4*14 bed 

reserved 4 bslbf 

resume_auto_execute_record_number 4 u imsbf 

for(i=0; i<number_of_records; { 

resume_mode_f lag 4 bslbf 

object_type 4 bslbf 

I inked_record_number 4 uimsbf 

number_of_times 16 uimsbf 

resume_updated_time() 4*14 bed 

swi tch(object_type) { 
case title" 

title_number 16 uimsbf 

ti t le_local_time_stamp 64 uimsbf 
break i 

case progra/n- 

program_number 16 uimsbf 

program_l oca Ltime_s tamp 64 uimsbf 
break T 

case program_bind: 

program_b ind_number 16 uimsbf 

program_order 16 uimsbf 

program_number 16 uimsbf 

program_locaLtime_stamp 64 uimsbf 
break; 

case play_item' 

play_i tem_number 16 uimsbf 

play_itemJocal J:ime_stamp • 64 uimsbf 
break 
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Syntax Number of Bits Mnemonic 

volunte^ratingO { 

volume_rating_id 8*16 char [16] 

vol ume_rating_ length 32 uimsbf 

reserved 6 bslbf 

volume_rating_type 2 bslbf 

volume_rat ing_password 128 bslbf 

switch (vo!ume_rat ing__type) { 
case age_l imi ted: 

number_of__rat ing 8 uimsbf 

for (i=0; i<number_of_rat ingl { 

country_code_for_rating 24 bslbf 

age_for_yolume_rat ing 8 uimsbf 

) 

break; 
case CARA: 

reserved 4 bslbf 

CARA_category 4 bslbf 

reserved 24 bslbf 

break; 
case RSAC: 

reserved 4 bslbf 

RSAC_category 4 bslbf 

reserved 4 bslbf 

RSACJeveJ 4 bslbf 

reserved 16 bslbf 

break; 

} 

} 
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S_ y _ n _i^ Number of Bits Mnemonic 



wri te_protect 0 { 

write_protect_ length 32 uimsbf 

volume_wr ite_protect_level 4 uimsbf 

password_enab I e_f I ag 1 bslbf 

append_on I y_f lag 1 bslbf 

expi ration_time_enabl e_f lag 1 bslbf 

number_of_times_enabl e_f lag 1 bslbf 

password_for_volume_write_protect 128 bslbf 

reserved g bsJbf 

write_protect_set_time() 56 bed 

reserved 8 bslbf 

write_protect_expiration_time() 56 bed 

number_of_times 16 uimsbf 
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F I G.8 



?yntax_ __Number of BiU Mne^rnonjc 

play_j>ro-tectO { " 

play_protectJengi:h 32 uimsbf 

-volume_play_protect__f lag 2 bsibf 

reserved 2" bslbf 

password_enable_f lag 1 bslbf 

reserved 1 bslbf 

expi-rat ion_time_enable_f lag 1 bslbf 

number_af_t imes_enab I e JF I ag ] bs I bf 

pa s s wo-r d_f o r_ vo I urn e_p I a y_p rotect 128 bslbf 

reserved 8 bslbf 

p!ay_protect _set_time 0 56 bed 

reserved 8 bslbf 

play_protect_expi rati onjrime () 56 bed 

numbe r_pf _times 16 uimsbf 



F I G. 9 

Sffit**,. -.—'—rr-i - "Nu^ 

record i ng_t i rrrer 0 1 

record] ng_ t i me r_ I e ng th 
record 1ng_t imer_f I ag 
number_of_entry 

for (i=0; i<number_of_entry; i++) { 
date_and_t ime 
channel 
program 
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F I G. I O 



_ Syntax Number of Bjts Mnemonic 

texQlockT) ( " """" 

text_b I ock_ length 32 uimsbf 

number_of_language_sets 8 uimsbf 

number_of_text_i terns 16 uimsbf 

for(i=0; i<number_of_language_sets; i++) { 
f anguage_set 0 

} 

for ( i =0; i<number_of_text_i terns ; i++) { 
text_i tern () 

} 

} 



F I G. I I 



.--iiyfB^r.- 0 -/ B '* s Mnemonic 

language_set () ( 
reserved 
Ianguage_code 
character_set_type 
number_of_language_set_names 
for(i=0; i<number_of Janguage_set_names; i-H-) { 

characterise t_type_fo rename 

I anguage_set_na/ne_ length 

language_set_name 8* language_set_name_l ength 

} 



8 


bslbf 


24 


bslbf 


8 


bslbf 


8 


uimsbf 

* 


8 


bslbf 


8 


uimsbf 




bslbf 



_0910087A2_L> 
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F I G. I 2 



^Synjtax _ _____ _ _ _„ ____ Numbe r of Bits 

text_i temO { 

text, item., length 
text_item_jd 
text_i tem_sub_id 
flags 

number__of_used_J_anguage_sets 
//loop for each language set 
for (i=0; i<number_of_used_language_sets; { 

language__set_/id 

reserved 

text_string__ length 



Mnemonic 



16 

16 

16 

8 

8 



8 
4 

16 



text_string 
b i tmap 0 



8 text_string_Jength 



uimsbf 

uimsbf 

uimsbf 

bslbf 

uimsbf 



uimsbf 
bslbf 
u imsbf 
bslbf 



stuffing bytes 

} 




8*n 


bslbf 




F I ( 


3 1 3 




Syntax 




Number of Bits 


Mnemonic 


ALBUM. STR { 

f i le_type_i d 
al bum 0 
text blockO 

} - 




8*16 


char (16] 
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F I G . I 4 



. Jl^ej ^ 

albumO { 

albumjength 32 uirosbf 

reserved 6 bslbf 

volume_status ] bslbf 

if (volume_status== "lb" ) { 

chief_volume_f lag 1 bsjbf 
/ eise { 

reserved } "q» 



(volume_status— "1b" ) 
if (chief_volume_f lag== 

reserved 

album_type 

albim id 



{ 

*ib~ ) { 



numbe r_of _d i sc s_ i n_a I bum 
numbe r_of _vo I umes_ i n_al bum 



6 
2 

128 

16 
16 



for (i=0; i<number_of_volumes_in_album; i++) { 

d i sc_i d_f or_a I bum_member 1 28 

volume_id_for_album_member 128 
title_offset_number 16 

} 

reserved_for _program_bind 8 
number_of_program_b i nds 8 
for (i=0; i<number_of_program_binds; i++) { 

numbe r_of jp r og ram_ i n_t h is_program_bind 16 
f o r ( i =0 1 i <numbe r_of _p r og rams_ i n_ t h i s_p r og ram 

123 " 
128 
16 



} 



} 



d i sc_i d_f or_program_b i nd_member 
vo I ume_ i d_f o r_prog ram_b i ncLmemb e r 
program_number 



bslbf 
bslbf 
bslbf 

uimsbf 
uimsbf 



bslbf 
bslbf 
uimsbf 

bslbf 
uimsbf 

uimsbf 
.bind;i++) { 
uimsbf 
uimsbf 
uimsbf 



}else{ 

chief_disc_id 

chief_volume_id 

(album_id 



//chief_volume_f lag== "Ob' 



128 
128 
128 



uimsbf 
uimsbf 
bslbf 



30 



EP 0 910 087 A2 



f i e. i 5 



Syntax Number of Bits Mnemon i c 

tjtle3S~vor{ 

file_type_id 8*16 char [161 

title_info() 

text_block() 

} 



F I 6. 16 



Number 



Syntax 

titleJnfoT)" -— - 

ti tle_infcUength 
f lags_for_ti tie 
cgit_file_id 

t i 1 1 e_star t_chunk_g roup_t i me__stamp 
t i 1 1 e_end_chunk_group_t i me_stamp 

t i 1 1 e_p I ayback__t i me () 

reserved 

number^of^marks 

for 0=0; i<number_of_marks," i++) { 
reserved 
mark_type 

mark_chunk_group_t i me_stamp 

) 

stuff ing_bytes 



Bits 


Mnemon i c 


32 


uimsbf 


32 


bslbf 


16 


uimsbf 


64 


uimsbf 


64 


uimsbf 


32 


bed 


32 


bslbf 


16 


uimsbf 


4 


bslbf 


4 


bslbf 


64 


uimsbf 


8*n 


bslbf 





F 1 


1 G. 1 7 




Syntax 




Number of Bits 


Mnemonic 


PR0GRAM_$$$.P6I { 
f-i le_type_id 
program 0 
text blockO 

} 




8*16 


char[16] 
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F I G . I 8 



i^_ b _ e . r _.o f Bj_ts Mnemonic 

program (){ 

program. length 32 uimsbf 

f lags_for_program 32- bslbf 

program_status 4 

program_playback_time () 32 
reserved 



bslbf 
bslbf 

32 bslbf 



number_of _p I ay_sequences 

for (J=0; j<number_of_play_sequence; j++) { 

number.of.play.l ists 16 „; mc k< 

for(k=0;k<number_of_play_lists;k++){ * 

p ! ay -| jst start_time_stamp_offset 64 uinis bf 

play_l ist (k) 

} 

} , 

stuff ing_bytes g* n bg|bf 



16 uimsbf 



F I G . 19 

Jy?X** ~~ Numbe7"o"firt7 MnemonTc" 

play_list(){ 

//playback sequence of play items in this play list 

number of play. items 16 uimsb f 

for lk=0, k<number_of_p I ay_ i terns ; k++) { 

play_item_number 16 'uimsbf 

reserved 31 bs|bf 

seamless.connection.f lag 1 bslbf 

//play_i tem_table 

for (P IN=1 ;P I N<=number_of_p I ay. i terns. i n_program; P IN++) { 
play.itemO 

} 

} 
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F I 6.20 

Syntax Numbe r _o f_ Bits Mnemon i'c 

play_item() { 

P I ay_item_ length 32 ui-msbf 

play_item_type 8 bslbf 

play_mode 8 bslbf 

total_playback_time() 32 bed 

menu_i tem_number 16 uimsbf 

retum_item_number 16 uimsbf 

next_i tem_number 16 uimsbf 

prev_i tem_number 16 uimsbf 

if (play_item_type= "0000b" ) { 
//play item for one "cut" 

title_number 16 uimsbf 

//IN point 

item_start_t ime_stamp 64 uimsbf 

//OUT point 

item_end_time_stamp 64 uimsbf 

} 

F I G 2 I 

-Sy_ n _t!:^ Number of Bits Mnemonic 

chun7gr6up_w. cgit{ " 

f-ile_type_id 8*16 char(16J 

chunkgroup_time_base_f lags 32 bslbf 

chunkgroup_time_base_offset 64 uimsbf 

- - chunk_connect ion_info() 
text_block() 

} 
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FIG. 22 

J- y _ n _*** ^SttCPLll* s Mn «»onic" 

chunk_connection_info() { 

chunk_connection_info_ length 32 uimsbf 

res . erved x , , 16 bslbf 

number_of_chunks 16 uiinsbf 

chunk_sync_play_f lag 8 "bslbf 

// chunk info f i le I ist 
fori i =0." i <number_of_chunks; i++) { 
chunk_ar rangement_ i nf o () 

} 



F I G.23 



Syntax 

chunk_arrangement_info() { 

chunk_arrangement_ i nf o_ I ength 
cbunk_info_f i le_id 
reserved 

chunk_sw i tch_s t ream_ i d 

pr esentat i on_start_cg_t i me_count 
presentat ion_end_cg_t ime_count 



reserved 

chunk_t ime_count_type 

number_of_start_or[ginal_time_count_extension 
number_of _end_or i g i na I J: i me_count_extens i on 

// presentation start position and time 
presentat i on^s tar t_ori ginai _t ime_count 
P r esen tat i onj?nd_o r i g i na I _t i me_c oun t 



.Number of Bits Mnemonic 



32 


uimsbf 


16 


bslbf 


5 


bslbf 


16 


bslbf 


64 


uimsbf 


64 


uimsbf 


4 


bslbf 


4 


bslbf 


8 


u imsbf 


8 


uimsbf 



64 
64 



uimsbf 
uimsbf 



) 



for ( i =0; j<number_of _start_or i g i na l_t ime_count_ex tens i on ; 

tc_ext_attributes ~ 16 Bsfbf 

start_onginal_time_count_extension 64 uimsbf 



) 



// presentation end position and time 

for(k=p;k<number_of_end_original_tiine_count_extension;k++) { 
_ tc_ext_attributes 16 bslbf 

end_original_time_count_extension 64 uimsbf 

trans ition_info() 
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F I 6.24 

J*JL*** . Number of Bjts_ Mnemonic 

CHUNK ABsFf " ~~ 7 

f ile.typejd 8*16 char [16] 

info_type 4 bsibf 

reserved 3 - bslbf 

cogn i zant_record i ng_i nd i cator 1 bs [ bf 

//stream_info() 

if (info_type == "MPEG2_system_TS 99 ) ( 

number_of_programs 8 uimsbf 

else { 

^ number_of_programs 8 '0000 0001 

for (i=0; i<number_of_programs; i++){ 

number_of_streams 8 uimsbf 

for (i=0; i<number_o f_st reams ; i++) { 

stream_identi f ier 16 bslbf 

//slot type information 

reserved 4 bslbf 

slot_uni tjrype 4 bslbf 

if (slot_unitJ:ype== "t ime_stamp" ) { 

s I ot_time_ length 32 uimsbf 

} else { 

^ reserved 32 bslbf 

numbers f^s lots 32 uimsbf 

number_of _thinned_out_slots 8 uimsbf 

//stream attribute 
b i tstream_attr i bute 0 

} 

//loop of slot information 
for (i=0; i<number_of_st reams ; i++) { 
s!ot_info() 

. } 

} 

textJ>lock() 

} 
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F I G. 26 



— VOLUME. TOC 
— ALBUM. STR 

— PROGRAM 

I —PROGRAM 001. PG I 

— TITLE 

-TITLE__001. VOR 

— TITLE 002. VDR 

— T I TLE 003. VOR 

-CHUNKGROUP 

-CHUNKGR0UP_0O1. CGIT 
— CHUNKGR0UP_002. CG I T 

CHUNK 

—CHUNK 0001 . ABST 

— CHUNK 001 1 . ABST 

— CHUNK 0012. ABST 

MPEGAV 

— STREAMS__001 
j -CHUNK_0001.MPEG2 

— STREAMS__002 
I — CHUNK_0011.MPEG2 

I -CHUNK_0012.MPEG2 
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F I G .27 



PROGRAM 



TITLE 



CHUNKGROUP 



CHUNK 




STREAM 00 01 



00 1 1 00 12 



F I G. 28 



chunkgroup_time_ 
base_of f set 

— i — 



chunkgroup_t ime_ 
base offset+A 



chunkgroup_t ime_ 
base_offset+A+B 



CHUNKGROUP 
TIME 



B 



CHUNK001 1 






CHUNK0012 
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F I G. 29 



-MP EGA V 

I -STREAMS_003 

I I -THUNK_0031.MPEG2 



F I G. 30 



VOLUME- TOC 

-ALBUM. STR 
-PROGRAM 

I -PROGRAMJHH.PGI 
-TITLE 

I -T \ TLE_001 . VDR 

I -T I TLE_002. VDR 

I -T I TLE_003. VDR 

j -TITLE_004. VDR* 

-CHUNKGROUP 
I -CHUNK_001.CGIT 
I -CHUNK_002.CGIT 
I -CHUNK_003. CGJT* 

-CHUNK 

I -CHUNK_0001.AB3T- 
I -CHUNK_0011.AWT 
I -CHUNK_0012.ABST 
I -CHUNK_0031.ABST* 

-MPEGAV 

I -STREAMS.001 

I I -CHUNK_0001.MPEG2 

I -STREAMS_002 

I I -CHUNK_0011.MPEG2 

I I -CHUNK.0012. MPEG2 

I -STREAMS.003* 

I I -CHUNK_0031 . MPEG2 * 
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F I G . 3 I 



PROGRAM 



TITLE 



CHUNKGROUP 



CHUNK 




001 


002 




0 0 3 


V \ 


/ \ 


' \ 




001 




002 


\f 


\ 


1 \ 




0001 




001 1 


0012 



V V 



004 



v 



003 



003 1 






STREAM 0001 




0011 0012 0031 
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F I G.32 

/ MPEGAV 

I -STREAMS_002 

' I -CHUNK_0031.MPFG2 



F I G.33 



/ VOLUME. TOC 

-ALBUM. STR 
-PROGRAM 

I -PROGRAM 001. PG I 
-TITLE 

J -TITLE.001. VOR 

-Tl TLE_002. VOR 
-Tl TLE_003. VOR 
"TITLE_004. VDR* 

-CHUNKGROUP 

I -CHUNKGR0UP_001.CGIT 
-CHUNKGR0UP_002.CGIT 

-CHUNK 

| -CHUNK_0001 . ABST 

-CHUNK_.0011.ABST 
-CHUNK_0012.ABST 
-CHUNK_0031.ABST* 

-MPEGAV 

I -STREAMS_001 

J j -CHUNK.0001.MPEG2 

I -STREAMS_002 
[ j -CHUNK_001 1. MPEG2 
-CHUNK_0012.MPEG2 
I -CHUNK_0031.MPEG2* 
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F I G.34 



PROGRAM 




TITLE 


00 1 


002 








CHUNKGROUP 


001 







y v 



CHUNK j 0001 



001 1 




STREAM 000 1 




001 1 
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F I G. 35 



PROGRAM 




TITLE 


001 


002 




r \ 


t it 


CHUNKGROUP 


001 




* \> 


CHUNK ] 


0001 




003 004 



002 



001 1 



0012 



1 I 




STREAM 0001 





0011 0012 
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F I G.38 



field name 


value 


f i le_rype_id 


"STRM INF FILE ->" 



F I G.39 



i nfo_type 


Meaning 


0000 


MPEG2_System_PS 


000 1 


MPEG2_System TS 


0010 


MPEG2_System_PES 


0011 


MPEGl_System stream 


0100 . . 0111 


reserved 


1000 


Consumer DVC 


1001 . . 1111 


reserved 



F I G.40 



cogn i zant_recod i ng_ 
indicator 


Meaning 


Ob 


This chunk was recorded by 
noncognizant device 


1b 


This chunk was recorded by 
cognizant device 


F I G.4 I 


slot_uni t_type 


Mean i ng 


0000b 


1 1 ime_stamp' 'time stamp value 


- 0001b 


'GOP* : one GOP (Group of pictures) 


0010b 


' audio^f rame' ' one audio frame 


0011b . . 1111b i 


reserved 
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F I G.42 



Syntax 



Number of fli ts 



Mnemonic 



bitstreanv_attribute Q { 

bi tstream_attribute_Jd 
bi tstream_attr i bute_length 
reserved 
attribu±e_type. 
switch(attr ibute_type) { 
case video! 

video_attr i bute 0 
break; 
case audio! 

audio_attribute () 



8*16 
32 
4 
4 



char [16] 
uimsbf 
bslbf 
bsfbf 



break; 
defaul t.* 

break; 

} 


F 


1 G.43 


fiefd name 


value 


b i tstream_att r i bute_ i d 


"STRM_ATTRBT_00-> " 


F I 


i G .44 


at.tribute_type 


Meaning 


0000b 


video 


0001b 


aud i o 


0010b 


reserved for graphics 


" 0011b 


reserved for PBC 


0100b . . 1111b 


reserved 
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F i G.45 



A^ta* r ^um¥e7^ 

video_attribute() { 

i np u t_v i d e o_sou re e 
video_compress i on_mode 
picture_rate 
P i c ture_scan_type 
verticaM ines 
hor i zonta l_act i ve_p i xe I s 
aspect_ratio 
pixel_ratio 
CC_existence 
record ing_jnode 
copyr i ght_i nf ormat i on 

} 



4 


bslbf 


4 


bslbf 


4 


bslbf 


4 


bslbf 


4 


bslbf 


16 


uimsbf 


4 


bslbf 


2 


bslbf 


2 


bslbf 


4 


bslbf 


64 


bslbf 



F I G.46 



input_video_source 


Meaning 


0000b 


unknown 


000Tb 


inappl icabte 


0010b 


analog component input 


OOTIb 


analog compos it input 


0100b j 


analog Y/C separated input 


0101b 


local digital bus (internal 
IRQ etc.) 


0110b 


IEEEE 1394 


"0111b 


SOI (Serial Digital Interface) 


1000b . . 1111b 


reserved 
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F I G.47 



v i d eo_comp re^ss i on_mo<fe 


Meaning 


0000b 


unknown 


0001b- 


inappl i cable 


00.10b 


MPEG1 Video 


0011b 


MPEG2 Video 


0100b- 


0V- 


010 Tb . . 1 1 1-1 b 


reserved 


F 1 G .48 


picture_rate 


Mean i ng 


0000b 


unknown 


0001b 


24000/1001 (Hz) 


0010b 


24 


0011b 


25 


0100b 


30000/1001 


0101b 


30 


0110b - 


50 


0111b 


60000/1001 


1000b 


60 


1001b . . 1111b 


reserved 


F I G.49 


p i c ture_scan_type 


Mean i ng 


0000b 


unknown 


0001b 


inapplicable 


0010b 


progressive 


0011b 


interlace 


0100b . . 1111b 


reserved 
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F I G.50 


-verticaM ines 


Upon I nn * 
nrico.1 1 1 1 iy • 

number of active vertical lines 
(total number of vertical lines 


0000b 


unknown 


0001b 


inapplicable 


0010b 


480 (525) 


0011b 


720 (750) 


0100b 


1035 (1125) 


0101b 


1080 (1125) , 


0110b . . 1111b 


reserved 


F I G.5I 


aspect_ratio 


Mean i ng 


0000b 


unknown 


0001b 


i napp I i cab I e 


0010b 


4 : 3 


0011b 


16 : 9 


. OK)0b 


2.21 : 1 


1001b 1 


1 : 1 


0110b . . 1111b 


reserved 


F I G.52 


pixe)_ratio 


Mean i ng 


0000b 


unknown 


0001b 


i napp 1 i cab 1 e 


0010b 


1 : 1 


~ 0011b 


1 : 1.125 


0100b 


reserved 


0101b . . 1111b 


reserved 
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F I G .53 



CC_existence 


Meaning 


0000b 


unknown 


0001b 


-inappf i cable 


0010b 


Bxist 


0011b 


not exi at 


0100b 


reserved 


0101b . . 1111b 


reserved 



FIG. 54 



record ing_mode 


Meaning 


0000b 


unknown 


0001b 


inapplicable 


0010b 


Standard Play 


0011b 


Long Play 


0100b 


reserved 


I 0101b . . 1111b 


reserved 
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F I G.55 



-5?™** Number of Bits Mnemonic 



audio_attri bute 0 { 
reserved 

number_of _aud i o_streams 

for (j=0; j<numberj}f_audio_streams; j++) { 

streamjd 

sub_stream_id 

reserved 

languag e_code 

input_&ource 

aud i o_cod i ng_mode 

bitrate 

qj>it 

fs 

reserved 
emphas i s 

number_of_channe I s 

for (k=0;k<number_of_channels;k++) { 
reserved 

status_of_thi s_channe j 
channe I _ass i gnment 

} 

(Oynam i c_range_cont ro I ) 
karaoke () 



} 



} 



FIG. 56 



4 


bslbf 


4 


uimsbf 


8 


bslbf 


8 


bslbf 


8 


bslbf 


24 


bslbf 


4 


bslbf 


4 


bslbf 


8 


bslbf 


4 


bslbf 


4 


bslbf 


7 


bslbf 


1 


bslbf 


8 


uimsbf 


4 


bslbf 


4 


bslbf 


8 


bslbf 



input_source 


Mean i ng 


0000b 


unknown 


0001b 


inapplicable 


0010b 


an log input 


0011b 


reserved 


0100b 


internal IR0 


1001b 


IEEE 1394 


0110b 


IEC 958 


0111b . . 1111b 


reserved 
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F I G .57 



audio_coding mode 


Meaning 


0000b 


unknown 


0001b 


inapplicable 


0010b 


LPCM 


0011b 


AC-3 


0100b 


MPEG Audio 


1001b 


ATRAC 


0101b . . 1111b 


reserved 



F I G. 58 



bi trate 


Mean i ng 




0000 0000b 


variable bi trate 




0000 0001b 


inapplicable 




0000 0010b ..1111 1111b 


reserved 




F I G.59 




q_bit 


Mean i ng 


0000b 


unknown 


0001b 


inapplicable 


0010b 


8 


00116 


12 


0100b 


16 


1001b 


20 


0110b 


24 


0111b . . 1111b 


reserved 
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F I G.60 



fs 


Mean i ng 


0000b 


unknown 


0001b 


i nappl i cab 1 e 


0010b 


8 kHz 


0011b 


16 kHz 


0100b 


32 kHz 


1001b 


44.1 kHz 


0110b 


48 kHz 


0111b 


96 kHz 


1000b . . 1111b 


reserved 



F I G.6 I 



emphas i s 


Mean i ng 


Ob 


emphasis off 


lb 


emphasis on 



57 



EP 0 910 087 A2 



F I G.62 

Syntax 



Number of Bits Mnemonic 

slot_info() { " 

slot_info_id a* 1c . 

slot_info_length V S char L C ] 6 ^ 

switch(s I ot_unit_type) { U,msbf 
case' GOP': 

for (i=0; i<number_of_slots; { 
. slot_info_for_one_GOP() 

break," 
case' aud io_f rame' : 

for ( i =0 ; i <number_of_s I ots ,* i ++) { 
s I ot_i nf o_f or_one_aud i o_f rame 0 

break; 
case' time_stamp' : 

for (i=0;i<number_of_slots; i++) { 
slot_info_for_one_time_slot() 

break; 

} 

} 



F I G.63 



field name 


value 


slot_info id 


"SLOT INF 00000->" 



.09100S7A2 I > 
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J*- n A** Numke-r of Bits Tnemonjc" 

slot_info_for_one_GOP() { 

slotjength . 24 _ uimsbf 

//specific info 

swi tch (info_type) { 

case MPEG1_System_stream: 

sequence hearder_start_of fset 24 uimsbf 

packet start offset 24 ui-msbf 

break; ~° 24 U ' mshf 
case MPEG2_System_PS: 

sequence_hearder_start_offset 24 

PES_packet_start_of f set 24 



} 

GOPH_existence_f lag ] 
f i rst_presented_j>i cture_structure 2 



uimsbf 
uimsbf 



break? tart "° ffSet 24 ulmsbf 

case r MPEG2_Syst e m_TS: ujmsbf 

sequence_hearder_start_of f set 24 

TS_packet_start_offset 16 

PES_packet_start_offset 24 U1II1SDI 

TS_packet_start_offset2 16 uimsbf 

case MPEG2_System_PES: 24 u i ms bf 

sequence_hearder_start offset 24 uimsbf 
PtS_packet_start_offset 
break; 



uimsbf 
uimsbf 
uimsbf 



bslbf 



i iu>L_Mi«!>enLea_picrure_structure 2 hdhf 

copy_closed_GOP \ Pf FT 

copy_broken_l ink } bslbf 

reserved 2 bslbf 

t ime_stamp_<>f J i rs t_p i cture 33 u i msbf 

GOP status 6 b |bf 

P.cture.count type 2 bslbf 

number_of pictures 16 J msbf 

encode,. nfoO 32 

buffer_occupancy() 32 bs|bf 

camera_.nfo() 16 b ,JJ 

re * erved 16 bs bf 
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F I G.65 



f i rst_presented_ 


Meaning 


picture_structure 


00b 


top field 


01 b 


bottom field 


10b . . 11b 


reserved 


F I 


G.66 


P i cture_count_type 


Meaning 


00b J 


field 


01b 


field , 


10b . . 11b 


reserved 


F I 


G.67 



Syntax 

slot_info_for_one_audio_f rame( ) { 
AAU_storage_l ength 
//specific info 
AAU_start_byte_pos i t i on 
flags 

encode_info( ) 
camera_info( ) 

} 



Number of Bits Mnemonic 



32 

16 
7 

32 
16 



uimsbf 

uimsbf 
bslbf 
bslbf 
bslbf 



F I G.68 



.?ypj«_._ Numbe r of J I i L ts___ Mnemon i c 

slot_info_for_one_time_slot( ) { 
} 
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F i G. I 



/ V0HJME.TOC 

I 

-ALBUM, STfi 
I 

-PflOGMJW 
f 

yPROGP.Ay_0OT.PGJ 
-PROGRAK_002. PGJ 

-PfiOfiRAM_«J.PCr 



i I 

i -j-TITL^0Q1.V0R 

-TlTLE.002.WR 
I 

-VlTLE_0D3.VDR 



-CHUNKCflOUP 
I 1 

j y CttUHKGflOl/J^OO 1. CGIT 
f - CHUHKGflOUP.tXJZ. CG I T 



f 



-CHUNKOR0OP_edfCGf? 



-MPEG4V 



-CHUNK 



yGecoooKAasr 



I i 



f 

-STfiEAMS-OOT 
J 

yCHUNM0fl1.HPaS2 

-chwkjoos. Hesse 

-CHLMOD03.HPe« 
-STftEAMS-002 

-j-CaffOD?f,HP£C2 



1 I 

i \ 

i i 

f I 



J I 

I -CHUWK_™.MP£02 



-SCRJPT 
-PlCriiRES 



-TrTL^.001. JACKET 

-TirLe.O0l.7HUM 
J 

-P«OGRAU„G02.TMJIU] 



-<3fiAPHICS 





-CHLWK.OO02.A8Sr 

■ 






■ 

• 






-cifjwiLMJuesr 

■ 
• 





22 



EP 0 910 087 A2 



F I 


G 


. 2 


• 






Number gf Bits 


Mnsmonic 


VOLUME. T0C{ 

f j le^typB^fd 

vol umej nf ormat i an 0 




8*16 


char [16] 


F 1 


G 


.3 

* 




Syntax 




Ni/mber of Sits 


Mnsjnofl ic 


vol umeJnfoniiatiojiO ( 
voluni8_atE:r?bu|-eO 
rssume (> 
volume_rating() 
writs _j>rot«ct() 
pfay^protacHJ 
recording_trroerO 

) 


F 1 


G. 


4 




Syntax 

volura*_attributeO { 

vol ume_attr jbute_J ength 
vdr_yersio/i 




JJumber of S its 

32 
4*4 


___ Mnemonic 
bed 


reserved 

t i 1 1 »_pJ ayback_mode_f | ag 
P ro 9 r a«i_p 1 ay baok jnode. flag 




6 
1 
1 


bsfbf 
bsfbf 
bslbf. 


volume_play_liineO 
*jpdairH_tri»e„count 0 




4*8 

32 


bed 


maker Jd 
madal^code 




8*16 
8*16 


char [16] 
cKar[16] 


POSID 

) 
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F I 6. 5 



Syntax Number of Biis 


IT 

Mnemonic 


resums 0 f 






rgsuiss_length 


32 


uifnsbf 




<i 
u 


fcslbf 


Mn Al Mn will | 4* J~* PK 

re3unie_5wi ten 


1 


bit 


resefvad 


-Q 


tsl bf 


mm a >— L — — — jj -k u. J _* 

n LwiBfl r — o T e c o ro s 


4 


1 1 1 kf 
kj I ill q Lr 1 


reserved // for byte afignment 


7 


isLhf 


re a tfrae^a ut o_*x ec i/t e_t i m e^f 1 ag 


T 


bit 


r&$ wne_au t D^aecL/te.t i roe () 


4*14 


ted 


raserved 


4 


43 S 1 □ 1 


re s unjE^a u to^e xec irt ec<j r rf_nLvnbe r 


4 


U 1 lllo □ 1 










4 




c-D j e-c c_ t v p<? 


4 


bsr'hf 

if a i u i 


Jink ed_r a c o r d_numb £ r* 


4 


u i fkshf 

V 1 1 1 %W W I 


nun>ber_<)f_times 


T6 


uimsbf 


resurte_updatad_trmB () 


4*14 


bed 


s w T tc h (d b j ec t_£ yp e ) [ 












tf t1e_ji umber 


*6 


uimsbf 


t i 1 1 «-_f uca 1 Jt r'ma_£ tamp- 


64 


uimsbf 


breaks 






case program" 






proarairWMjmbar 


T6 


uijnsfrf 


pr ogram^l oca L t i me^stamp 


64 





kraaki 
ca$s pragram.b indN 

prflgramj>ind_nurnb6r 16 u/otsbf 

pr<jgram_ord*r 16 urnisbf 

pragram_/i umber IB u i msif 

p r og r a/fi_ f oc a IJ:im*_ stamp $4 uimsbf 

b rank i 
case play^item" 

pJaY^itefr^nu/nbar 16 uimsbf 

play^lten^locaLiime^st-amp $4 uimsbf 

braak 
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SynUx !^»^Vliir"'iiiioi]e 



vof.uiDe_ratinflO ( 

volume^raimgjtf o* 1fi , ntn 

vofun^ratUaJ^th to 16 

reserved X* J JJ ?^ f 

v&!u«iej-ari-ng_typ* 2 J» "J 

volume_ratine.j>assword iod t PL 

switch (wluflie.rfttingjype) { Sibf 
case age_l iroited: 

rtuniber^of ..rating a „; mm u* 
for (i*=0;i<nuaJ)er_of_fatJn9;i++) { 

c<juntry_cade_for_rating 24 bsfif 

aflft.forj/olume.ratina 8 u \ msi>f 

brsaki 
case CAJM; 

reserved * , ILX 

EST 1 - 24 

case RSAC: 

reserved j , 

4 tabf 

RbACJevei 4 l n f 

reserved je l \?\ 

) . 

} 
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F I G . 7 



Syntax _ _Nunib e r _of Bits Ma eirto n i c 

write _pfat&ct Q ( 



i te_j>rotect„l ength 


32 




valuioa_wr i-t«_protect„Jeve 1 




uimsbf 


passwor d_enab 1 e_f J aa 


f 


bslbf 


append_on 1 y_f Tag 


1 


bslbf 


exp i rat 1 on_fc i rce^enab 1 a_f 1 ag 


1 


bslbf 


number_of_t imes_enab 1 e_f lag 


1 


bslbf 


pas s wo rd_f or_va 1 uma_w r i t e_p ro t e c t 


128 


bslbf 


reserved 


a 


bslbf 


wri te_protec t_set_t ime 0 


SB 


bed 


reserved 


a 


bslbf 


wr i ts_p ra t ee i_e xp i rat 1 on_t i m e 0 


S6 


bed 


nt«iher„of„tiines 


16 


uimbf 
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Syntax _ _ 

playJTrotictirr" 

p I &y_p rot e c t_ I eng t h 
voJwne.j>f ay_protact_f Ja$ 
reserved 

paBsword_ertable_J lag 
r« served 

exp i rat i on_t iffle_*nab I e_f I ag 
num b s r_.af._t /mes_enab [ e_f f ag 

pa e emrortf _f tw_vo J ums_p I a y_p r o tac t 
reserved 

p J ay_p rot _c t _.s e t_ t i me 0 
resarveif 

P 1 ay„prot ec t_e* p i ra t i on J: i me 0 
number_of _t i mes 



Wunber of Sits MnVnwnie 



31 

2- 

2 

1 

) 

i 

J 

128 
8 

SB 

a 

56 
16 



ufflisbf 

fasfhf 

bslbf 

bslbf 

bslbf 

bslbf 

bslbf 

bslbf 

bed 

bsJbf 

bed 

uiircbf 



F I G.S 



Syntax^ ^ 
record *w^V\ mVrZI I 



<r *&ord m&_ 1 1 me r_ I e ng t h 
record inff.J im#r_f | &g 
nurnbe r^of^nt ry 

for ( i=0; i <nudiber_oOntry ; i +0 { 
dat*_and___t ima 
channB? 
prog ram 



- j 
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FI6.I0 



.S/ntax _^ __ ^ Numbftf of Bits Mnemonic 

Uxt_b i oc k_ J a ng t h 32 u i ms b f 

mJmber_af_langUage_3&ts 8 utfnsbf 

number_of_text_i terns 16 uiirabf 
for(i-0;i<nuinb«r_of_language_set3i' i-H-) { 

for(i=0; 3<ni/4nber_of_text_i terns { 
texO'te/nO 

) 



) 



F I G . I I 



. S tax ^ ^ ^ _Nurabe rjjf 8[ts Nine moni c 

languages at 0 { 

thti r ac 1 6 r_s e t_t yp e 

for(i^0; i <nunib&r_Df_lanjuage_5et_na(nes; { 
chairacte r_s e t M t y ps_f o rename 

langua9e_SBt_na/n& a* languages a t_nam&J ength 



} 



8 


hsfbf 


24 


festbf 


8 


bsfbf 


8 


ui fflsbf 


8 


bslbf 


8 


uimsbf 




bslbf 
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F I 6 . I 2 



Mj^be_r_of jfli t s 

text_itffm(){ 

frextjtemjensth 
iaxt_i tsm_i d 

textj tem_sub_Jd 
f Tags 

numbe r_of _u s a J_ Ung u ag a t s 
//loop for each language set 
for <i=0; i<numbar_of_used_languag&_58ts; i-H-) { 

l&/iguaga_set_id 

reserved 

text_string_{ength 



Mnemon i 



16 

16 

16 

3 

8 



bi tmapO 

) 

stuff ing^bytes 



8 
4 

16 



8*text_strinfl_ length 



uimshf 
uim-sbf 

islbf 
uivnsbf 



uimsbf 
b 5 Jbf 
urmsbf 
bsJbf 



8*n bslbf 



F I G, I 3 



AL~BSrSTR { 

a I bum 0 
textJ>lock() 

} - - 



N^5I__ a jL?! *5 MnE/nanic 



8 H 



char [16] 
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F I G. I 4 



_ Wu^^r_ &f B i ts__ Uam^ii 7 

albuw() { 

afbumJength 
reserved 
vo lume^status 

if ( values tat us== "lb" > { 

ch i ef _vo I um^_f I ag- 
I ftisa [ 

r«arved 

1 



32 


urmsbf 


6 


balhf 


1- 


bslbf 


1 


bsJbf 


) 


"0" 



if (volijjne_status™ "lb" } 
if (chlef_Vol Ume_f ?agp— 
reserved 
afbum^type 
albinUrf 



{ 

'lb" J { 



numbe r_of_d i &cs_i ji_a I bum 
nujnber^of _vo I urnes_j n_B I bum 



6 
2 

16 
IB 



for (f=Di i<nmnber_of_va lumE5_ifi_albumi i++> { 

di sc_id_,for_al bununemb&r 12fl 

vo f Ume_ i d_f a r_a. I bumjnembe r 1 28 

• ti t le_of fsei:_nuniber 16 

r e se r v ed J o r_p rag ram_b i nd g 
ntimbe r_of _p rog rsm_j> r m# s g 
far Ci=0: i<number_of - p^ogram3inds; !■»-+) { 

numbe r_of _p r og rsm_ i n_th i & jp rog r am.b i n d 15 
for i \-Ql\ <num be r- o fj? n»ff rart9L i h i $_pr o<ar em 

123 
16 



} 



} 



di sc_i d_forjpragram_bind_Tnemba/- 
vo f L'm«_ i d_f c r_p r q© r a/n_b i fi d_mem b e r 
progranun umber 



bslbf 
bslbf 
bslbf 

umabf 
uimsbf 



bslbf 
bslbf 
•uim&bf 

bslbf 
ulnsbf 

uimsbf 
bind; i+F){ 
uiraairf 
uimsbf 
uimsbf 



}e Isb { 

chi«f_disc_id 
chief j/ol uoie_ i d 
(a I bum_ i d 



//chi*f_voluine^f lag== "Ob' 



128 
126 
128 



uimsbf 
urmsbf 
bslbf 
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Syntax 



TITtfJW, VDR{ 

f ? Ie_typ«_id 
tftle.info 0 
t«xt_btock() 

J 



F I G. I 5 



Number of Bits 



8*7G 



Mrtemsn i c 
char ft 6} 



F I G I 6 



.Svritax Number of Bits 

titleJrrfoO { 

t itlaunfojangth 

eg i t_f 1 1 e_ i d 

t i 1 1 tar t_c hun k_g r oup_ t 1 me_& t amp 
t i 1 1 e_e ndjc hun k_g r ou p_i i me^s t a/Tip 

t i 1 1 e_p J ay hack J: i ma () 
res*rv*d 
numb&r_of_jn*rks 

for Ci=0;Knumber_of w marks;i++) { 

reserved 

market ypa 
^ ma r k_c hunX_g r ou p_ t i jne_s 1 amp 

stuff ing_bvtes 



32 


uimshf 


32 


bsfbf 


16 


u i msbf 


64 


u iiusbf 


$4 


ulmsbf 


32 


bed 


32 


bsibf 


iG 


uimsbf 


4 - 


bslbf 


4 


"hsifaf 


64 




8*n 


bslbf 



FIG.I7 



Number of Bits Mnemonic 

PROeRAM_$${-PGI { 

fije_type_id 8*16 charDfl 

program U 
text blocfeO 

1 
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FIG. f8 



Syntax^ 

program 0 { 

program_J ength 

flag s_f o r_p rogram 

prognurusiatus 

prog r&jn_p I ay back„t i me Q 

reserved 



fiumbfi r_df _p I ay_jseq.uences 

nwnber_oO lay_l >st& 
for (k=Q ;k<number_of_p I ay J ists;k+*) { 
P i ay_ I r s t^s t a rt_ t i ffl e M s £anip_o f f se t 
MayJ i 3t (k) 



) 
} 

stuffing kbytes 



of Bits 






u i msfcf 


32- 


bslhf 


4 


bslbf 


32 


hslbf 


32 


Ufbf 


IS 


ui/nsbf 


16 


uimsbf 


84 


uirtisbf 


8*n 


bslbf 



F I G. I 9 



A v _ n _t** __ 'Number ofTSt: 

play_lisi:0{ — — 

//playback sequence- of play items in this pla r> i 
nuni be r__o f_p I ay_ i t eras 
for fk=0J k<nutnber_of _p I ay_ i tems : k-H-) f 
plaY_itsnj_numher 
reserved 

s&an)iess_,connect ion^f lag 
//play_i testable 

f oj (P (N=l ; P I K<=nomber_oO I ay_ i terns, i /^prog ram: P { 
pJay_itemO 

) 



Mrt&mon i c 



16 


viasbf 


16 


* uimsbf 


31 




1 


bslb-f 



32 
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FIG. 20 

Jyi^M Number of his Mnemo'riTc" 

play_itemQ{ ~ ~ - 

Pfav.item^fength % uimsbf 

P *y_it*ut W . . g - bs|bf 

t ota L p f ay bac k_ t [ me 0 32 

menu^i iern_num6&r ir , r u 

retum_i tem_nujnber ifi „;«*Lf 

nexUtenuiumber * 

P rev_it™ber 16 

if (pJav_itefli_type= "0O00V ){ 
//play item for one "cut" 

title_number ir „• e L f 

//IN point 

item_end_tima_stafnp $4 uimsbf 

J 

F I 6.2 I 

J??!™ ~¥ufflb e 7"DflTt 5 " MneionTc 

CHUNXGfiQUPJWif.CGfT{ " 

f ' i,a - type - i</ 8'?6 char [16] 

chunks roup_ti me Jjase flags 32 bsFK-f 

obunkgroup_time_base_offEet 64 uimsbf 

_ chunk_connecfci<in_iafoO 
^ bxtJjfockQ 



nginnft7Ap-n ^ 
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FIG. 22 



chunk_ccnnection_rnf o() ( 

chuiik j:t>tv>ect i on„ i nf ength 

/iumber_o-f^chvn ks 
chtfnk_sync_p i&y_f I ag 

// chunk info f i la !Ut 
forf i i <™mbar_of_chu/iks; R+-) [ 
ohunk^rrana^mdn^ info 0 



Number of Bits Mnaftii 



32 


uimsbf 


IB 


bslbf 


16 




3 


bfiJbf 



F I G.23 



) 



,?y.1^? N^be7^n"u"^^ic 

chunk_3.rr*ng<?mentJnfoO [ 

ch unk_a ri-ang efna n t_ j nf o_ I e net h 
ehvnk_info_f i fs_ld 
reservad 

chunk_sw i tcb_ r eamj <f 

pr bs e n t at i on„s U r t_cg_t i m*_cau n t 
pr*$ en t at i on_a nd_cg_t i jne_c ount 

ra served 

chunk_t ime_cQunt_tyf>a 

numb B r_gf _ s tar t,ar i g i naf_-t i ae_cowit_ex t bp s i on 
number_of _end_or ig i nal_bW_count_8xte™ i on 

// presentation start poeitioa and tima 
P r-BsanUt |-DJ)_5tart_or igiml _time_£ourit 
present at ion_end_or Igina l_t rme.cotint 

f or( i=D; Knimbar of _s tartar ig i neJJ in»_count ax torn ion 1 *+} 

tc„ext w attr<butes Ig ^.j^ 

st-art_ai-i g i^ai_tiA>e^caunt_exiensfon B4 uimsbf 

// praaKitatiofl a™/ pos/tion and time 
for (k*0; kChimber of #nd_or ig i n&Lt iflia.counLextans i { 
- tc.ext.attnbutes IB bslbf 

enOriginaLtime^counOxtansioo 64 uimsbf 

trans itronJnfoO 



32 


i/Jmsbf 


16 


bslbf 


S 


belbf 


IB 


batbf 


S4 


ui/ns-bf 


64 


uimsbf 




bslbf 


4 . 


bsJbf 


8 


uimsbf 


a 


uimsbf 




uimsbf 


64 


uTmsbf 



34 



EP 0 910 087 A2 



FIG. 24 



Jllt^ _ Nutnlwr of Bits Uneriionic 

CHUNKjm.ABSK 

f'JOvoOtf 8*16 char{T6] 

mfojype 4 bsjhf 

reserved 3 bs | bf 

cogni2a/it_recording_ind i cater 1 bslbf 
//sfcreani_info {) 

if (info_typ& "MPE02_sy5teai_TS" } { 

number_of_j?rograiDs uimsbf 
else [ 

nuniber_af .programs S ' OOOOODdl' 

for (i =0; Knuihber^o-f .programs ; i++){ 

n um be r_of_ streams g uiitiabf 
for C i=0; i <numbe r_of _st rsams I i ++J { 

s<:ream_idanti f f e-r Tfi bsfbf 

//slot type information 

reserved 4 bslbf 

sJot_unrtJ:ype 4 bslbf 
if {sJot_unit_type== "timo^staap" } { 

slot_time_lonath ZZ uimsbf 
J a I { 

reserved 32 bslbf 

numbers lots 32 uimsbf 

number_Dt_thinned_c>ut„slats 8 uimsbf 



//stream afctributB 
bitstreara_attribute(> 



} 



//J oop of sfot information 
■for <i=0; i<numbBr_af_stre«m«; i++J ( 
sJot_info() 

} 

textj>lack(> 
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F I G. 26 



—Volume, toc 
—album. str 

— PROGRAM 

f -PROGRAM ODKPGI 
—TITLE ~ 

— T J TLE 00 1 , VDR 

— T ITLE_002, VDR 

— TJTLE_003. VOa 

-CHUMKGROUP 

-CHUNKGROC/P OOl.CQIT 
— CHUNKGR0UP_002. CG 17 

CHUNK 

— CKUNK_ 0QQI.AB5T 
-CHUffK_J)Q11.ABST 
— CflUNK_0012.ABST 

MP£GAV 

-STREAMS_OOl 
j — CHUNK_0001..MPE8Z 

-STREAMS_002 
| — CHUNK_001 1- MPEG 2 
I —-CHUNK 0012. MPEG2 



as 
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F I G .27 



PROGRAM 



Tirte 


001 


002 








CHUNKGROUP 


001 






CHUNK j 


QOOT 




003 



002 



00 1 1 



001 2 





STREAM 0001 




00 1 1 0012 



F I G.28 



chunkgroup_t ime_ 
base_off set 



chunkgroup_time w 
base_oFTset+A 

1 : 



chunkgroup_time_ 
base_offset+A+B" 



B 



CHUNKGROUP 
TIME 



CKUNK0Q1 1 






CHUNK 001 2 



.0910087A2T1_> 
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F I G.29 



~ — HP EGA V 

I -STR'EAMS_0Q3 

I I -CHUNK.0031.HPEG2 



F I 6.30 



/ VOLUME- TOC 

-ALBUM. STR 
-PROGRAM 

I -PROGRAM OOl.PGI 
-TITLE 

-TfTLOOl.VDR 
-TfTLE_D05.VDR 
-TITLE_003,VDR 
-TITLE_O04.V0R* 

CHUNKGROUP 

-CHUNK_001.CG|T 
-CHUNKJJ02.CGJT 
-CHUNK_003.CG(T* 

CHUNK 

-CHUNKJ300KABST 
-CHUHK_0011.ABST 
-CHUNK - 0012,ABST 
-CHUNK J)03f,AflST* 

MPEGAV 

-STREAHS_001 

-CKUNJLOOOT. MPEG2 

STREAMS.QQ2 

-CHUNK.0011.MPEG2 
-CHUNK_0012.MPEG2 

STflEAMS_003' 

-CHDWKJ3031 . MPEG2 " 
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F I G . 3 r 



PROGRAM 



TITLE 



CHUNKGROUP 



CHUNK 




STREAM Q001 



004 



O03 



0031 




00U 0012 0031 
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F I G.32 



/ foPEGAV 

I -STREAMS_002 

I I -CHUNK_O03t.'MPEG2 " 



F I G.33 



/ — votuwe. roc 

-ALBUM. SIR 
-PROGRAM 

I -PROGRAM J)01.PG| 
'TfTLE 

I ~TITLE_001. VDR 
I -TI.TIE_002.VDR 
\ ~TITLE_003, VOR 

I -TITL£_004.VOR* 

-CHLWXGRQUP 

I -CKUNKGRDUP.ODl. CGIT 
f -CHUNKGflOUP_OQ2. CG1T 

-CHUNK 

I -CHUMLQOOI.AflST 
I 'CHUNK_001I.ABST 
J -CHUNK_0012.ABST 
f -CHUNK_0031 . ABST* 

-HPEGAV 

I -STREAMS_001 

| j -CHUMK_0001.«PEC2 

! -STREAMS_002 

I I -CHUNK_0QU.MPEG2 
J -CHUNK_0012.«PEG2 
I - CHUNK _003 1. MPEG2* 
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F I G.34 



PROGRAM 




CHUNK 




TITLE 


001 


002 




I ' 


t \ 


CHUNKGROUP 


001 




' u 



0D3 



— 1 



002 



v 



0001 



001 T 



0012 0031 





STREAM 0001 





0011 0012 0031 
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F I G.35 



P ROG RAM 
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003 | 004 
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. i 
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f y 


-CHUNK 
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STREAM 000 1 




0011 0012 
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FIG. 38 



field name 


va I us 


f i ie_typs^id 


-, STRMjNFJ=ILE_->" 



F I G.39 





Mean i ng 


ccoo 


mQt_Svsim PS 


G00I 


MPEG2_Svste/n_TS 


0010 


MPEG2_SystenLPES 


0011 


MPEGl_Systeiti_straam 


0100 . , 0111 


reserved 


1000 


Consura&r_OVC 


ioai . . mi 


ra$j>rv*d 



F I G.40 



| c og r» i zan t _r ecod i ng_ 
indicator 


Meaning 


Ob 


This chunk ^as recorded by 
noncogrViiant da vice 


lb 


Thia chunk was recorded by 
cognizant device 


F 1 G.4 I 

* 


slot_unlt_typ$ 


Mean \ ng 


0000b 


' timB_s tamp 1 T time stamp value 


„0001b 


'60P* : one GOP (Group of pictures} 


0010b 


r aud io_f rame 1 ' one audio frame 


0011b . , 11116 


rasarvad 
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F I G.42 



Syntax 



bi hitreani_&ttrrbuteO ( 

hi tstrwoLattr ibutsjd 
bitstreani_attr ibute_l sngtb 
reserved 
attributa.fcype 
switch (at trrbute_type) { 
cae* video: 

video_attri buteO 
break; 
case audio: 

audio_attri buta 0 
break; 



Number of Bits 



Mnemonic 



8*16 
32 
4 
4 



char [16] 

bslbf 
bslbf 



defau I tr 
break; 

} 


F 


1 G.4 3 


field name 


value 


bi tstreaeiuattri bute_Jd 


" ST RM_ J AT7R8T_00-> " 


F I 


G.44 


- at.tnbcjte_tY$>fc 


Meaning 


0000b 


video 


0001b 


audi d 


_ 0010b 


reserved for graphics 


0011b 


reserved for P8C 


0100b , , 1111b 


reserved 
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F I G.45 



Syntax Number of Sits Mnemonic 

— — — ~ — — — — _ _ 

video^attrTbute D { 



input_vi dea_source 


4 


bslbf 


vi deo_compress i on_mode 


4 


bslbf 


pfcturo^rate 


4 


bslbf 


pictura_5can_typ9 


4 


bslbf 


vertical^! i nes 


4 


bslbf 


horizontaLactive_pixBls 


16 


uimsbf 


aspect_rat io 


4 


bsibf 


pixel_ratfo 


I 


bsfbf 


CC_«xistence 


2 


bslbf 


record i ng_mod e 


4 


bsrb-f 


copyright. information 


64 


bslbf 



F I G.46 



? nput_v i deo„sou roe 


Mean i n« 


GOOOb 


unknown 


0001b 


ifiappl rcabie 


0010b 


analog component input 


0011b 


analog compos it input 


0100b 


analog Y/C separated input 


0101b 


local digital bus (intern&f 
IRD etc J 


0110b 


IEEEE 1394 


-OlUb 


SOI (Serial Digital Interface) 


1000b . , 1111b 


reserved 



EP 0 910 087 A2 



F I G.47 



. v f d eo^c oinp r es s I o n_mad e 


Meanrng 


0000b 


unknown 


0001 b 


i rtapp 1 icablfl 


OOTOfa 


MPEG1 Vid«o 


001 lb 


MPEG2 Video 


01 00b 


OV 


0101b . . 1111b 


reserved 


F 1 G .48 


p icturs_ratB 


! Meaning J 


OOOOb 


unknown 1 


0001b 


24000/1001 (Hz) 


0010b 


24 1 


0011b 


25 


0100b 


30000/1001 


0101b 


30 


0110b • 


50 


0111b 1 


60000/1001 


1000b "1 


60 


1001b . . nub i 


reserved 


FIG. 49 

r 


p i c tu r b_s can_t ype 


Meaning 


OOOOb 


unknown 


0001 b 


inappi icabie 


0010b 


progressive 


0011b 


interface 


0100b , . 1111b 


reserved 
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F I G.50 



I : 

-vertical^ i nes 


Mean i ng ■ 

number of active vertical lines 
(total number Df vertical linos) 


0000b 


unknown 


OQQlh 


inapplicable 


0010b- 


4fi0 (.515) 


0011b 


720 C750) 


0100b 


1 1035 (1125) 


0101b 


1080 (1125) 


0110b .. 1111b I reserved 


F I G.5 I- 


a.spaci_rati o 


. Mb an i ng 


0000b 


unknown 


0001b 


i napp I icab le 


0010b 


4:3 


0011b 


16 : 9 


0100b J 


£21 : 1 


1001b 


1 : 1 


0110b . . 1111b 


reserved 


T I G.52 


pix#l_rat1o 


Mean i ns 


0000b 


unknown 


0001 b 


inappt icab I s 


0010b 


1 : 1 


- 0011b 


1 : L1ZS 


0100b 


reserved 


0101b , , 1111b 


reserved 
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F I G.53 



CC_ex istence 


Mean i ag 


0000b 


unknown 


O0O1 b 


i napp 1 1 cab 1 & 


0010b 




0011b 


not e*isfc 


OtOOb 


reserved 


0101b . . 1111b 


ressrv&d 



F I G.54 



record i ng^jnode 




0000b 


unknown 


QOOlb 


inappl i cable 


0010b 


Standard Pi ay 


0011b 


Long Play 


01 00b 


r&served 


otoib . . niib 


r eaerved 
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F I G.55 



^ _ Number "if Bit* Mftemani7 



avd i o_a ttr i bu±a 0 ( 

numbe r M frf _aud i o_s t ream s 

for (j^;j<number_of^ijdio_str&ams, r j-H-) { 

stream- fd 

sub_s£ reanLjd 

■reserved 

mput_source 

aud i o^cod l ng_mode 

bi tcate 

q_bit 

fs 

reserved 
emphasis 

numbar^of^channel s 

f o r ( k=0 ; fc<numb e r_c F_c ban ne I s ; k++) { 
reserved 

statirs^of _th i s_channc F 
channel^assignmeni 

( Dynajm a_range_co n t r o I ) 
karaofc&O 

) 



} 



A 


D-S 1 Of 


4 


uimsbf 


3 


bslbf 


8 


bslbf 


8 


bslbf 


24 


bslbf 


4 


bsf bf 


A 


bslbf 


8 


bslbf 


4 


bslbf 


4 


bslbf 


7 


bslbf 


1 


bslbf 


8 


uimsbf 


4 


bslbf 


4 


bslbf 


S 


bslbf 



F 1 


G. 56 


input_source 


Ma&ning 


0000b 


unknown 


0001b 


inapplicable 


0010b 


an log input 


0011b 




0100b 


infernal I 80 


1001b 


I EES 1394 


0110b 


IEC 9sa 


0111b . . 1111b 


reserved | 
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F I G.57 


audi<j_codingjjiode 


Meaning 


crab 


unknown 


0001b 


inapplicable 


OQtOb 


LPCM 


001 Tb 


AC-3 


GlOOb 


MPEG Aurfio 


1001b 


ATRAC 


0101b . . 1111b 


r&serv&d 


F I G.58 


titrate 


Mean i r*g 


OCOQ 0000b 


variable bit rate 


13000 0001b 


inappf i cable 


OOOO COIQb .,1111 1111b 


r&sgrved 


F I G.59 


! i m bit 


Meaning 


OOOQb 


unknown 


0001b 


inapplicable 


0010b i 


8 


001 lb 


12 


0100b 


16 


TOOIb 


20 


0110b 


24 


0111b , . 1111b 


reserved 
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F I a. GO 



fs 


Mean i ng 


0000b 


unknown 


000th 


inapplicable 


001 Ob 


8 kHz 


0011b 


16 kHz 


0100b 


32 kHz 


tOOtb 


44. 1 kHz ~~ 




*to KHZ 


01 Hb 


98 kHz 


1000b > . 11 11 b 


reserved 


F I 


G.6! 


emphasis 


Mean i ng 


0b 


smphasis off 


lb 


emphasis an 
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FIG. 62 



Syntax 



Number of B-its Mnemonic 



si ot_i r>f d f> f 
s lot„mfo_J d 
s I ot_lnfo_ length 



8*tS 
32 



char [16 J 
uimsbf 



sw i tch (s I ot_u*i i t_type) { 
case 4 GOP' : 

for (i=0: i<nuiftber_af_sJots; { 
slot w info_for_one 5DP() 

} ~ 

break; 
casfi' aud \a_i rama' : 

for Ci=0: i<nUniber_Qf_5l ots; i-f-4-) { 
slot„info_for_one„audio frame 0 

} 

break; 
case' i ime.stamp' : 

for (i=Dt ]<numb*r_©f_slots; { 



s I o t_J nf o_f or_one_t i me_s lot 0 



break; 




field name 



value 



_ slot_info_td 



^SLQT_IMF_0Q0Q0->" 
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F I G.64 

.... Number of 9* ts Mnemonic 



sfot_i n fo_for_on«_GOPO { 

slotjength^ 24 t/imsbf 
i /spec i f i c >nfo 
switch (info_type){ 

case MPEGlJiysfcejn^stream: 

sequence_hfiarder_star^_af fs&t 24 uinsbf 

packet_start_affsat 24 uircsbf 

pack_start_of fset 24 urmsbf 

case MPEG2_Sy3teni_PS: 

saquencB_heaxder_start_offset 24 uirasbf 

PES_packet_s/tart_offset 24 uimsbf 

pack_start_offset 24 uimsbf 

case MPEGa_Sy3{-Bm_TS: uiaisbf 

sequenceJiearder_start_Qf fset 24 uimsbf 

TS_packet_starfc_of fset 16 uimsbf 

P£S_packet_start_offset 24 uimsbf 

TS_packet_start_offset2 IS uimsbf 
break: 

case fciPEG2 - Syst«m_Pes: 24 uimsbf 

ssquencaJ«ardBr_start_offset 24 uimsbf- 
PES„packer w ,start_off set 
break; 

} 

GOPH_existencB_f lag 1 -Wlbf 

i irst_present«(/_picttjre_structur8 2 bslbf 

copY_closed_GOP 1 bslbf 

copy_brokan_! ink 1 bslbf 

resarvsd _ 2 bslbf 

tirne„stanip_of_f irst_picture 33 uimsbf 

GOP status 6 bsfbf 

pictunj_cQuntJ:ype 2 bslbf 

numb«r_of_picture3 1$ uimsbf 

encode_info() 32 bslbf 

buffer_OGCupflrteyO 32 bslbf 

cameras nfo (} 16 bslbf 

reserved 16 bslbf 
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F I G.65 



Hrst_prss&rrt*d__ 


Mean ing 


picture_structu rs 


00 b 


tap field 


01b 


bottom field 


10b . . 11b 


reserved 


F I 


G.66 


p i_t_re__cDunt_typ& 


Meaning 


00b 


field 


01b 


f feld 


10b . . lib 


reserved 


F 1 


G.67 



Syntax 



Number of Bits Mnsmonic 



} 



slot^info^forionw.audio^framEf > { 
AAU_s torag e_ I e ng t K 
//specific info 
.AAULs t a r t_by t cjkms } t j on 

encoda^info ( ) 
came raj nfo( } 



Syntax 



slot - info_for - one_tifne_slot( ) { 



F I G.68 

Number of Bits Mnemonic 



32 


uimsbf 


16 


u imsbf 


7 


bslbf 


32 


bslbf 


16 


bslbf 


— i — • _ • _ _ _ _ _ 


~ -t -m _._» ■» _»._. 
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